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Introductory Note 

Civil Aeronautics Manual 3 contains in a consolidated form all man
ual material issued against Part 3 of the Civil Air Regulations to date. 

CAA rules are supplementary regulations issued pursuant to author
ity expressly conferred on the Administrator in the Civil Air Regula
tions. Such rules are mandatory and must be complied with. 

CAA policies provide detailed technical information on recommended 
methods of complying with the Civil Air Regulations. Such policies are 
for the guidance of the public and are not mandatory in nature. 

CAA interpretations define or explain words and phrases of the 
Civil Air Regulations. Such interpretations are for the guidance of the 
public and will be followed by the Administration in determining compli
ance with the regulations. 

The manual is arranged to show the number of each section of the 
regulation followed by the title of the particular section in italic 
letters. Any rules, policies, or interpretations follow the pertinent 
section of the regulation and are identified by consecutive dash numbers 
appended to the regulation section number. 

This manual includes and supersedes supplements numbers 1 through 
12 issued on or prior to March 26, 1953. Moreover, the contents of this 
manual supersede any contradictory material found in any Aviation Safety 
Release or like publication outstanding on the issuance date of this 
manu al. 
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3.661 General. 
3.652 Functional and lnstallational require

ments. 

BASIC EQUIPMENT 

3.655 Required basic equipment. 

INSTRUMENTS; INSTALLATION 

3.661 Arrangement and visibility of instru
ment installations. 

3.662 Instrument panel vibration charac
teristics. 

FLKHT AND NAVIGATIONAL INSTRUMENTS 

3.663 Air-speed indicating system. 
3.664 Air-speed indicator marking. 
3.665 Static air vent system. 
3.666 Magnetic direction indicator. 
3.667 Automatic pilot system. 
3.668 Gyroscopic indicators. 
3.669 Flight director instrument. 

POWER-PLANT INSTRUMENTS 

3.670 Operational markings. 
3.671 Instrument lines. 
3.672 Fuel quantity Indicator. 
3.672-1 Means to indicate fuel quantity 

(CAA policies which apply to 
§ 3.672). 

3.673 Fuel flowmeter system, 
3.674 Oil quantity indicator. 
3.678 Cylinder head temperature Indicat

ing system for air-cooled engines.-
3.676 Carburetor air temperature Indicat

ing system. 

ELECTRICAL SYSTEMS AND EQUIPMENT 

3.681 Installation. 
3.681-1 Shielding of flare circuits (CAA 

policies which apply to § 3.681). 

BATTERIES 

3.682 Batteries. 
3.682-1 Dry-cell batteries (CAA policies 

which apply to 5 3.682). 
3.683 Protection against, acid. 
3.684 Battery vents. 

GENERATORS 

3.685 Generator. 
3.686 Generator controls. 
3.687 Reverse current cut-out. 

3.688 
3.688-1 

3.689 

3.690 
3.691 

MASTER SWITCH 

Arrangement. 
Stall warning indicator circuits 

(CAA policies which apply to 
t 3.688). 

Master switch Installation. 
PROTECTIVE DEVICES 

Fuses or circuit breakers. 
Protective devices installation. 
Spare fuses. 

ELECTRIC CABLES 

3.693 Electric cables. 

SWITCHES 
3.694 Switches. 
3.695 Switch Installation. 

INSTRUMENT LIGHTS 

3.696 Instrument lights. 
3.696-1 Instrument lights (CAA interpre

tations which apply to § 3.696). 
3.697 Instrument light installation. 

LANDING LIGHTS 
3.698 Landing lights. 
3.699 Landing light Installation. 

POSITION LIGHTS 
3.700 Position light system installation. 
3.700-1 Red passing lights (CAA policies 

which apply to 5 3.700 (a ) ) . 
3.700-2 Fail-safe position light flashers 

(single-circuit) (CAA policies 
which apply to 5 3.700 ( e ) ) . 

3.701 Position light system dihedral an
gles. 

3.702 Position light distribution and in
tensities. 

3.702-1 Rear position light installation 
(CAA interpretations which ap
ply to § 3.702). 

3.703 Color specifications. 
RIDING LIGHT 

3.704 Riding light. 
SAFETY EQUIPMENT; INSTALLATION 

'3.711 Marking. 
3.712 DE-icers. 
3.713 Flare requirements. 
3.714 Flare Installation. 
3.715 Safety belts. 

EMERGENCY FLOTATION AND SIGNALING 
EQUIPMENT 

3.716 Rafts and life preservers. 
,3.716^1 Life rafts and life' preservers (CAA 

rules which apply to § 3.716). 
3.717 Installation. 
3.718 Signaling device. 

RADIO EQUIPMENT; INSTALLATION 

3.721 General. 
3.721-1 Radio equipment installation (CAA 

Interpretations which apply to 
§3.721). 

MISCELLANEOUS EQUIPMENT; INSTALLATION 

3.725 Accessories for multiengine airplanes. 

HYDRAULIC SYSTEMS 

3.726 General. 
3.727 Tests. 
3.728 Accumulators. 

SUBPART G—OPERATING LIMITATIONS AND 
INFORMATION 

3.736 General. 
LIMITATIONS 

3.737 Limitations. 

3.733 Air speed. 
3.739 Never-exceed speed ( V „ 5 ) . 
3.740 Maximum structural cruising speed* 

( V M > -
3.741 Maneuvering speed (Vp). 
3.742 Flaps-extended speed ( V / e ) . 
3.743 Minimum control speed. ( V B C ) -

POWER PLANT 

3.744 Power plant. 
3.745 Take-off operation. 
3.746 Maximum continuous operation. 
,3,747 Fuel octane rating. 

AIRPLANE WEIGHT 
13,748 Airplane weight. 

MINIMUM FLIGHT CREW 
3.749 Minimum flight crew. 

TYPES OF OPERATION 
3.750 Types of operation. 

MARKINGS AND PLACARDS 
3.766 Markings and placards. 
3.755-1 Markings and placards for an air

plane certificated In more than 
one category (CAA policies which, 
apply to 5 3.755 ( b ) ) . 

3.755-2 Markings and placards for flap 
settings (CAA policies which ap
ply to s 3.766 (a ) ) . 
INSTRUMENT MARKINGS 

3.756 Instrument markings. 
3.757 Air-speed indicator. 
3.757-1 White arc on air-speed indicator 

(CAA interpretations which ap
ply to § 3.757 (a) (4 ) ) . 

3.758 Magnetic direction Indicator. 
3.759 Power-plant Instruments. 
3.759-1 Power-plant Instrument markings 

(CAA Interpretations which ap
ply to § 3.759). 

3.760 Oil quantity indicators. 
8.761 Fuel quantity indicator. 

CONTROL MARKINGS 

3.762 General. 
3.762-1 Marking of button-type starter 

switches (CAA Interpretations 
which apply to 5 3.762). 

3.763 Aerodynamic controls. 
3.764 Power-plant fuel controls. 
3.765 Accessory and auxiliary controls. 

MISCELLANEOUS 

3.766 Baggage compartments, ballast loca
tion, and special seat loading limi
tations, 

3.767 Fuel, oil, and coolant filler openings. 
3.768 Emergency exit placards. 
3.769 Approved flight maneuvers. 
3.770 Airplane category placard. 

AIRPLANE FLIGHT MANUAL 

3.777 Airplane Flight Manual. 
3.777-1 Preparation of airplane flight man

uals for airplanes in the normal, 
utility, and acrobatic categories 
(CAA policies which apply to 
§ 3.777). 

3.777-2 Calculated effects of temperature 
and altitude variations (CAA 
policies which apply to §3.777). 

3.777-3 Performance data for altered air
planes of this part (CAA policies 
which apply to §3.777). 

3.777—4 Performance data and flight tests 
for ski installations on airplanes 
of this part (CAA policies which 
apply to i 3.777). 

3.778 Operating limitations. 
5.779 Operating procedures. 
3.780 Performance information. 
3.780-1 Calculated effects of temperature 

and . altitude variations. (CAA 
policies which apply to 5 3.780). 

3..7S0~2 Performance data for altered air
planes of this' part (CAA policies 
which apply to §3.780). 

3.780-3 Performance, data and flight tests 
for ski Installations on airplanes 
of this part (CAA policies which 
apply to § 3.780). 

SUBPART H—IDENTIFICATION DATA 

3.791 Identification plate. 
3.792 Airworthiness certificate number. 



Par t 3 — A i r p l a n e Ai rwor th iness ; Norma l / Utility, a n d 
Acroba t i c C a t e g o r i e s 

SUBPART A—GENERAL 
APPLICABILITY AND DEFTHTIIOMS . 

$3.0 Applicability of this part. This 
p a r t es tabl ishes s t andards w i t h w h i c h 
c o m p l i a n c e shall b e demons t r a t ed f o r 
the i s suance o f a n d c h a n g e s t o type 
cer t i f icates f o r n o r m a l , uti l i ty, a n d a c r o 
b a t i c c a t e g o r y ai rplanes . T h i s pa r t u n 
til superseded o r rescinded", shal l app ly 
to al l a i rp lanes f o r w h i c h app l i ca t ions 
fo r t y p e cer t i f icat ion u n d e r th i s pa r t 
w e r e m a d e be tween t he effect ive d a t e o f 
th i s pa r t ( N o v e m b e r 13 ,1845) a n d M a r c h 
31, 1953. F o r app l i ca t ions f o r a type 
cer t i f ica te m a d e af ter M a r c h 3 1 , 1953, 
th i s p a r t sha l l app ly o n l y t o a i rp lanes 
w h i c h h a v e a m a x i m u m we igh t o f 12,500 
p o u n d s o r less. 

§ 3.1 Definitions. A s used in th i s p a r t 
t e r m s are def ined a s f o l l o w s : 

<a) Administration—(l) Administra
tor. T h e A d m i n i s t r a t o r is t he A d m i n 
i s t r a to r o f Civi l A e r o n a u t i c s . 

( 2 ) Applicant. A n a p p l i c a n t is a per - ! 
s o n o r p e r s o n s a p p l y i n g f o r a p p r o v a l of ' 
a n a i rp lane o r a n y p a r t the reof . 

( 3 ) Approved. A p p r o v e d , w h e n u s e d 
a l o n e o r a s m o d i f y i n g t e r m s s u c h as 
m e a n s , dev ices , spec i f i ca t ions , e tc . , sha l l 
m e a n a p p r o v e d b y t h e A d m i n i s t r a t o r . . 
(See 5 3.18.) 

( b ) General design—{Vi Standard at
mosphere. T h e s t a n d a r d a t m o s p h e r e 
is a n a t m o s p h e r e def ined as f o l l o w s : 

(1) T h e a i r is a d r y , p e r f e c t gas , 
( i i ) T h e t e m p e r a t u r e a t sea leve l is 

59° P., 
fii i) T h e pressure a t sea level is 29.92 

i n c h e s H g , 
( i v ) T h e t e m p e r a t u r e g r ad i en t f r o m 

sea level to t h e a l t i tude a t w h i c h t he 
t e m p e r a t u r e equa l s — 6 7 ' P, is - 0 . 0 0 3 5 6 6 * 
F . / f t . a n d zero t h e r e a b o v e , 

( v ) T h e dens i ty po a t sea l eve l u n d e r 
t h e a b o v e c o n d i t i o n s is 0.002378 lb . 
s e c . V f t . 4 

( 2 ) Maximum anticipated air temper
ature. T h e m a x i m u m a n t i c i p a t e d a i r 
t e m p e r a t u r e is a t e m p e r a t u r e speci f ied 
f o r t he p u r p o s e o f c o m p l i a n c e w i t h t h e 
p o w e r p l a n t c o o l i n g s t anda rds . (See 
§ 3.583. > 

( 3 ) Airplane configuration. A i rp l ane 
c o n f i g u r a t i o n is a t e r m re fe r r ing t o t h e 
p o s i t i o n o f t he va r ious e l e m e n t s a f fec t 
i ng t he a e r o d y n a m i c cha rac t e r i s t i c s o f 
the a i rp l ane (e. g. w i n g f laps , l a n d i n g 
g e a r ) . 

( 4 ) Aerodynamic coefficients. . ' A e r o - j 
d y n a m i c coeff ic ients a r e n o n d i m e n s i o n a l 
coefficients f o r f o r c e s a n d m o m e n t s . 
T h e y c o r r e s p o n d w i t h t h o s e a d o p t e d b y 
t h e U . S. N a t i o n a l A d v i s o r y C o m m i t t e e -
tor A e r o n a u t i c s . 

(5) Critical engineis). T h e c r i t i c a ' \ 

. e n g i n e ( s ) is t ha t engl fae(s) t h e fa i lu re 01 
• w h i c h g ives the m o s t adverse effect onJ 

the a i rp lane f l ight cha rac t e r i s t i c s r e l a 
t ive t o the case u n d e r c o n s i d e r a t i o n . 

( c ) Weights—(1) Maximum weight.-
T h e m a x i m u m w e i g h t o f the a i rp lane is 
t h a t m a x i m u m a t w h i c h c o m p l i a n c e wi th ! 
t h e r e q u i r e m e n t s o f th i s pa r t o f t he C i v i l 
-Air R e g u l a t i o n s is d e m o n s t r a t e d . (See 
§ 3.74.) 

( 2 ) Minimum, weight. T h e m i n i m u m 
w e i g h t o f t he a i rp lane is t h a t m i n i m u m 
a t w h i c h c o m p l i a n c e w i t h t he r e q u i r e 
m e n t s o f t h i s p a r t o f t h e Civi l A i r R e g u - , 
l a t ions is d e m o n s t r a t e d , ( S e e S 3.75.) 
• ( 3 ) Empty weight- T h e e m p t y weight ! 
o f t h e a i rp l ane is a read i ly r ep roduc ib le ! 
w e i g h t w h i c h is used i n t he de t e rmina - ; 
t i o n o f t he o p e r a t i n g we igh t s . (See., 
5 3 .73 . ) ' 

<4) Design maximum weight. T h e d e 
s i g n m a x i m u m w e i g h t is t h e m a x i m u m 
w e i g h t o f t he a i rp l ane a t w h i c h c o m p l i 
a n c e i s s h o w n wi th the s t ruc tu ra l l o a d 
i n g c o n d i t i o n s . ( S e e § 3.181.) 

( 5 ) Design minimum weight. T h e d e 
s i g n m i n i m u m w e i g h t is t he m i n i m u m 
w e i g h t o f t he a i rp l ane a t w h i c h c o m -
p i i a a c e i s s h o w n wi th t he s t ruc tu ra l 
l o a d i n g c o n d i t i o n s , ( S e e § 3.181.) 

(6) Design landing weight. . T h e d e 
s i g n l a n d i n g w e i g h t is t he m a x i m u m a i r 
p l a n e w e i g h t used i n s t ruc tura l d e s i g n 
f o r l a n d i n g c o n d i t i o n s a t the m a x i m u m 
v e l o c i t y o f de scen t . ( S e e § 3 . 2 4 2 . ) 

( 7 ) Design unit weight. T h e d e s i g n 
u n i t w e i g h t is a represen ta t ive w e i g h t 
u s e d t o s h o w c o m p l i a n c e w i t h t he s t r u c 
tu ra l des ign r e q u i r e m e n t s ; 

(1) G a s o l i n e 6 p o u n d s p e r U . S. g a l l o n . 
( i i ) L u b r i c a t i n g o i l 7.5 p o u n d s p e r 

IT. S. ga l lon , 
( i i i ) C r e w a n d passenge r s 170 p o u n d s 

pe r p e r s o n . 
( d ) Speeds—(1) M s . I n d i c a t e d a i r 

s p e e d is equal t o t h e p i t o t s t a t i c a i r - ; 
speed i n d i c a t o r r e ad ing as ins ta l led in 
t h e a i rp lane w i t h o u t c o r r e c t i o n f o r a i r 
speed i n d i c a t o r s y s t e m e r ro r s but i n c l u d - : 
i ng t he : sea leve l s t a n d a r d a d i a b a t i c c o m 
press ib le f l ow c o r r e c t i o n . ( T h i s l a t t e r 
c o r r e c t i o n is i n c l u d e d i n t h e c a l i b r a t i o n 
of t he a i r - s p e e d i n s t r u m e n t d ia l s . ) 

(2) CAS. Ca l ib r a t ed a i r s p e e d is., 
e q u a l t o t he a i r - speed i n d i c a t o r r ead ing , 
c o r r e c t e d f o r p o s i t i o n a n d in s t rumen t , 
e r r o r . (As a resul t o f t h e sea leve l ad ia - ; 
b a t i c c o m p r e s s i b l e flow c o r r e c t i o n t o that 
a i r - s p e e d i n s t r u m e n t d ia l , C A S ' I s equal* 
t o t h e t rue a i r speed T A S i n s t a n d a r d 
a t m o s p h e r e at; s ea level . ) 

( 3 ) EAS. Equ iva len t , a i r .speed is 
equa l t o t h e a i r - speed i n d i c a t o r r e a d i n g 
c o r r e c t e d f o r p o s i t i o n error , ins t rument , 
e r ro r , a n d fo r . ad i aba t i c c o m p r e s s i b l e 

flow f o r t he p a r t i c u l a r a l t i tude . ( E A S 
is equal to C A S a t sea leve l i n s t a n d a r d 
A t m o s p h e r e ; ) 

. ( 4 ) TAS. T r u e a i r s p e e d o f t h e a i r 
p l a n e re la t ive t o und i s t u rbed a i r . 
: ( T A S = E A S ( o o / p ) M ) . 

(5) Vo. T h e d e s i g n c ru i s ing s p e e d ; 
( S e e § 3.184.) 

(6) Va . T h e d e s i g n d iv ing speed . ( S e e 
§ 3.184.) 

(7) V / . T h e d e s i g n flap s p e e d fo r f i ighv 
l o a d i n g c o n d i t i o n s w i t h w i n g flaps i n 
the l a n d i n g p o s i t i o n . ( S e e § 3.190.) 

(8) V / « . T h e flap e x t e n d e d speed is a 
m a x i m u m s p e e d w i t h w i n g f laps i n a; 
p r e s c r i b e d e x t e n d e d pos i t ion . ( S e e 
% 3.742.) 

(9) VA . T h e m a x i m u m speed o b t a i n 
able i n leve l f l igh t w i th r a t e d r p m a n d 
p o w e r , 

(10) Vme. T h e m i n i m u m c o n t r o l s p e e d 
w i t h t h e cr i t ica l ' e n g i n e inopera t ive . 
(See S 3,111.) 

(11) V«e. T h e n e v e r - e x c e e d speed . 
( S e e § 3.739.) 

(12) Viw. T h e m a x i m u m s t ruc tura l 
c ru i s ing speed . ( S e e § 3.740.) 

(13) V j . T h e d e s i g n m a n e u v e r i n g 
s p e e d . ( S e e 5 3.184.) 

(14) Wsf. T h e s ta l l ing speed c o m p u t e d 
a t t he d e s i g n l a n d i n g w e i g h t w i t h t h e 
f laps fu l ly e x t e n d e d . ( S e e I 3.190.) 

(15) V,a. T h e s ta l l ing speed o r t he 
m i n i m u m s teady flight speed w i t h w i n g 
flaps i n t he l a n d i n g p o s i t i o n . (See: 
% 3.82.) 
•' (16) Viv T h e s ta l l ing s p e e d o r t h e 
m i n i m u m s t eady f l igh t speed o b t a i n e d 
i n a spec i f ied c o n f i g u r a t i o n . (See: 
§ 3.82.) 

(17) Vi. T h e speed f o r bes t a n g l e o f 
c l i m b . 

(18) Vs. T h e s p e e d f o r bes t r a t e o f 
c l i m b . 
, ( e ) Structural—(1) Limit load. A 
l imi t l o a d is t h e m a x i m u m : l o a d a n t i c i 
p a t e d i n n o r m a l c o n d i t i o n s o f o p e r a t i o n . 
( S e e §3.171.) 

(2) Ultimate load. A n u l t i m a t e l o a d 
Is a l imi t l o a d m u l t i p l i e d b y t h e a p p r o 
p r i a t e f a c t o r o f sa fe ty . ( S e e § 3.173.) 

(3) Factor of safety. T b e l a c t o r o f 
safe ty is a des ign f a c t o r used to p r o v i d e 
l o r the poss ib i l i ty of loads g rea te r t h a n 
t h o s e a n t i c i p a t e d i n n o r m a l c o n d i t i o n s o f 
o p e r a t i o n a n d fo r unce r t a in t i e s i n d e 
sign. (See § 3.172.) 

<i) Load factor. The l o a d f a c t o r is 
the ra t io o f a speci f ied l o a d t o t he to ta l 
w e i g h t o f t he a i r p l a n e ; the specif ied 
l o a d m a y be expressed in t e rms o f any 
pf the f o l l o w i n g : a e r o d y n a m i c forces . 
ine r t i a fo rces , o r g r o u n d o r waver r eac - -
t i ons . 

(1) 
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i5) LimitJoaAJLaetor, . .The l imi t l o a d 
f a c t o r is t he l o a d i a c t o r c o r r e s p o n d i n g 
w i t h l imi t loads . 

• (6) Ultimate load factor. T h e . u l t i 
m a t e l oad f a c t o r is t he l o a d f a c t o r c o r 
r e s p o n d i n g w i t h u l t ima te l oads . 

(7) Design wing area. T h e des ign 
wing a r ea is t he a r ea e n c l o s e d b y t he 
w i n g ou t l i ne ( i nc lud ing w i n g flaps i n t he 
r e t r ac t ed p o s i t i o n and ' a i le rons , bu t e x 
c l u d i n g fillets o r f a i r ings ) ori a su r face 
c o n t a i n i n g t he w i n g chords . ' T h e o u t 
l ine is a s sumed to b e e x t e n d e d t h r o u g h 
the nace l l es a n d fuselage to t he p l a n e of 
s y m m e t r y in a n y r e a s o n a b l e m a n n e r . 

(SI Balancing tail load. A ba l anc ing 
ta i l l o a d is tha t l o a d necessa ry t o p lace 
t he a i rp lane in equ i l ib r ium wi th zero 
p i t c h acce l e ra t ion . 

( 9 ) Fitting. A f i t t ing is a pa r t o r ter
m i n a l used to j o i n o n e s t ruc tura l m e m b e r 
t o ano the r . ( S e e § 3 . 3 0 6 . ) 

( f ) Power installation*—(1) Brake 
fiorsepower. B r a k e h o r s e p o w e r is t h e 
p o w e r de l ivered a t t he p rope l l e r shaf t o f 
t he eng ine . 

(2) Take-off power. T a k e - o f f p o w e r 
is t he b rake h o r s e p o w e r deve loped unde r 
s t a n d a r d sea level c o n d i t i o n s , u n d e r t he 
m a x i m u m c o n d i t i o n s o f c r a n k s h a f t TO-
t a t iona l speed a n d eng ine m a n i f o l d pres. 
sure a p p r o v e d f o r use in the. n o r m a l 
.take-off, a n d l imi ted i n use to a m a x i 
m u m c o n t i n u o u s p e r i o d a s i nd ica t ed in, 
t he a p p r o v e d eng ine spec i f ica t ions . 

(3) Maximum continuous -power 
j M a x i m u m c o n t i n u o u s p o w e r is t he brake 1 ' 
{ h o r s e p o w e r d e v e l o p e d in s t a n d a r d a t 
m o s p h e r e a t a speci f ied a l t i tude u n d e r 
' t he m a x i m u m c o n d i t i o n s o f c r a n k s h a f t 
r o t a t i ona l . jSpecd a n d . .engine m a n i f o l d 
jpressure lTpproved f o r use du r ing periods, 
•of unres t r i c ted du ra t ion . 

(4) Manifold ' pressure. Man i fo ld : 
p r e s s u r e is t he abso lu te pressure m e a s 
u r e d a t t he app rop r i a t e p o i n t i n the; 
• induct ion . sys t em, usual ly in i n c h e s of; 
m e r c u r y . 

( 5 ) Critical altitude. T h e cr i t ical ; 
a l t i tude is t he m a x i m u m a l t i tude a t 
'• w h i c h in s t anda rd a t m o s p h e r e it is p o s 
sible t o . m a i n t a i n , a t a specif ied r o t a 

t i o n a l s p e e d , a speci f ied p o w e r o r a 
' specif ied m a n i f o l d pressure . Unless 
o t h e r w i s e s ta ted, t he c r i t i ca l a l t i tude is 
t he m a x i m u m al t i tude a t w h i c h it is 
•possible t o m a i n t a i n , a t t he m a x i m u m 
i c o n t i n u o u s ro t a t i ona l speed, o n e o f the 
^fol lowing: 

( i ) . T h e m a x i m u m c o n t i n u o u s power, : 
;in the case o f eng ines f o r w h i c h this; 
. p o w e r r a t ing is t he s a m e a t sea level 
a n d at t he r a t ed a l t i tude . 

( i i ) T h e m a x i m u m c o n t i n u o u s ra ted 
m a n i f o l d pressure , i n t he case o f eng ines 
.the m a x i m u m c o n t i n u o u s p o w e r o f w h i c h 
.is g o v e r n e d by a c o n s t a n t m a n i f o l d 
pressure . i 

(6 ) Pitch setting. P i t c h se t t ing is th«l 
p r o p e l l e r , b lade se t t ing d e t e r m i n e d by.. 

1 For engine airworthiness requirement* 
Bee Part 13 of-this subchapter. For propeller 
^airworthiness requirements see Part 14 o * 
this, subchapter. . .. , ' 

t he b l a d e a n g l e m e a s u r e d i n a m a n n e r 
a n d a t a radius , specif ied in the instruc-j 
t i on m a n u a l f o r the p rope l l e r . 

(7) Feathered pitch. F e a t h e r e d p i t c h 
is t he p i t c h se t t ing, w h i c h i n flight, with; 
t he eng ines s t opped , g ives a p p r o x i m a t e l y 
t he m i n i m u m d r a g a n d c o r r e s p o n d s ' w i th 
a w i n d m i l l i n g t o rque o f a p p r o x i m a t e l y 
zero , 

( 8 ) Reverse pitch. R e v e r s e p i t c h is 
the p r o p e l l e r p i t c h se t t ing f o r a n y blade,; 
a n g l e used b e y o n d zero p i t c h (e . g „ the ; 

n e g a t i v e ang l e used fo r reverse t h rus t ) 
<g> Fire protection — (1 ) Fireproof^ 

F i r e p r o o f m a t e r i a l m e a n s ma te r i a l wh ich ' 
wi l l w i th s t and hea t a t leas t as well as' 
steel in d i m e n s i o n s a p p r o p r i a t e f o r t he 
p u r p o s e f o r w h i c h it is t o be used. W h e n 
app l i ed t o ma te r i a l and pa r t s used t o 
con f ine fires in des igna ted fire zones, , 
f i reproof m e a n s t h a t t he ma te r i a l o r pa r t 
wi l l p e r f o r m this f u n c t i o n u n d e r the 
•most severe c o n d i t i o n s o f Are a n d d u r a 
t ion l ike ly t o o c c u r in s u c h zones . 

( 2 ) Fire-resistant. W h e n app l ied to; 
. sheet o r s t ruc tura l m e m b e r s , fire-re-
isistant ma te r i a l m e a n s a ma te r i a l w h i c h 
:will w i t h s t a n d hea t a t least as well as! 
a l u m i n u m a l loy in d i m e n s i o n s a p p r o - ; 
p r i a t e fo r t he p u r p o s e fo r w h i c h it is to-
be used. W h e n app l ied t o f lu id -ca r ry ing 
l ines , o the r flammable fluid s y s t e m c o m 
p o n e n t s , wi r ing , a i r duc t s , f i t t ings, . and : 

p o w e r p l a n t c o n t r o l s , th is t e r m refers. 
:to a l ine a n d fi t t ing assembly , c o m p o 4 
nen t , w i r ing , o r duc t , o r c o n t r o l s which; 
w i l l p e r f o r m the i n t e n d e d f u n c t i o n s un-i 
d e r t he h e a t a n d o the r c o n d i t i o n s llkelyi 
to o c c u r at t he pa r t i cu l a r l o c a t i o n , 
. ( 3 ) Flame-resistant. Flame-resis tant* 
m a t e r i a l m e a n s m a t e r i a l w h i c h wi l l notj 
s u p p o r t c o m b u s t i o n to t h e p o i n t of; 
p r o p a g a t i n g , b e y o n d safe l imi ts , a flame! 
•after t h e r e m o v a l o f the i g n i t i o n source . : 

( 4 ) Flash-resistant. F lash- res i s tan t , 
m a t e r i a ] m e a n s m a t e r i a l w h i c h wi l l n o t 
b u r n v io l en t ly w h e n ign i t ed . 
. ( 5 ) Flammable; F l a m m a b l e p e r t a i n s 
t o t h o s e f luids o r gases w h i c h wi l l ignite, 
r ead i ly o r e x p l o d e . 

[CAB, Amdt. 3-J, 17 F. R. 1084, Feb. 5,' 1952] 

CERTIFICATION 
. § 3 . 1 0 Eligibility for type certificate! 
A n a i rp l ane sha l l be el igible f o r t y p e eer-j 
•tification u n d e r t he p r o v i s i o n s o f this! 

' p a r t if i t c o m p l i e s w i th t he a i rwor th iness ' 
'^provisions he re ina f t e r es tab l i shed o r if; 
'the A d m i n i s t r a t o r finds t h a t t h e p r o v i - ' 
s ion or . p rov i s ions n o t c o m p l i e d w i t h are! 
c o m p e n s a t e d f o r b y f a c t o r s w h i c h p r o 
v i d e ' a n equ iva len t leve l of ' s a f e ty : Pro
vided, T h a t t he 'Admin i s t r a to r f inds no; 
•feature o r c h a r a c t e r i s t i c o f t he a i rp l ane 
i w h i c h renders i t u n s a f e f o r t he c a t e g o r y 
'in w h i c h it is cer t i f ica ted . 

[CAR, Amdt. 3-7, 17F. R.' 1085, Feb. S, 1952] 
• 5 3.1'i" .Derif/no&on of applicable regu~ 
laiions. T h e p rov i s ions o f th is sec t ion 

: sha l l a p p l y t o all a i rp lane types cer t i f l -
, c a t ed u n d e r th i s p a r t I r respect ive o f the: 

da te o f app l i ca t ion f o r t ype cer t i f icate , 
( a ) Unless o therwise es tabl ished by: 

t h e B o a r d , t he a i rp l ane .»hal l . c o m p l y 
. w i th the provisioris"oT this p a r t t o g e t h e r 

w i t h all a m e n d m e n t s t he re to 
o n t he da te OF app l i ca t ion f o r t y p e c e r 
t if icate, e x c e p t t h a t c o m p l i a n c e wi th 
la ter effect ive a m e n d m e n t s m a y BE 
e lec ted o r requi red p u r s u a n t t o p a r a 
g r a p h s ( c ) , ( d ) , a n d ( e ) o f th is sec t ion . 

<b> I f t he in t e rva l be tween t he da te 
o f app l i ca t ion fo r t ype cer t i f icate a n d t he 
Issuance o f t he c o r r e s p o n d i n g t y p e c e r 
tificate exceeds th ree years , a n e w a p 
p l i c a t i on f o r t y p e cer t i f icate sha l l b e 
required , e x c e p t t ha t f o r app l ica t ions 
p e n d i n g o n M a y 1 ,1954, s u c h th ree -yea r 
p e r i o d shal l c o m m o n c e o n tha t da te . A t 
t h e o p t i o n o f t he app l i can t , a n e w a p p l i 
c a t i o n m a y b e fi led p r io r to the e x p i r a 
t i on o f t h e t h r ee -yea r pe r iod . I n e i ther 
i n s t ance t he app l i cab le regula t ions sha l l 
b e t h o s e effect ive o n tile da te o f t he n e w 
a p p l i c a t i o n i n a c c o r d a n c e w i t h p a r a 
g r a p h (a> o f this sec t ion . 

( c ) D u r i n g t he in terva l be tween filing 
t h e a p p l i c a t i o n a n d t he i ssuance o f a 
t y p e cert i f icate , t he app l i can t m a y e lec t 
to s h o w c o m p l i a n c e w i t h ' a n y a m e n d 
m e n t o f th is pa r t w h i c h b e c o m e s e f 
fec t ive du r ing t ha t interval , in w h i c h 
c a s e all o t h e r a m e n d m e n t s f o u n d b y t he 
A d m i n i s t r a t o r to b e d i rec t ly re la ted 
sha l l be c o m p l i e d w i th . 

<d) E x c e p t as o therwise p rov ided b y 
t h e B o a r d , o r b y t he Admin i s t r a to r p u r 
s u a n t to S 1.24 o f th i s subchapte r , a 
c h a n g e t o a type cer t i f ica te ( see 5 3.13 
(b>> m a y b e a c c o m p l i s h e d , a t t he o p 
t i o n o f t he h o l d e r o f t he t y p e cer t i f icate , 
e i the r i n a c c o r d a n c e wi th the r egu la t ions 
i n c o r p o r a t e d b y r e f e r e n c e i n TUE tyye 
cer t i f ica te pu r suan t t o S 3.13 <cJ, o r i n 
a c c o r d a n c e wi th subsequen t a m e n d 
m e n t s t o s u c h regu la t ions i n effect o n 
| the da te o f app l i ca t ion f o r a p p r o v a l o f 
ithe c h a n g e , s u b j e c t t o t he f o l l o w i n g 
p r o v i s i o n s : 

j CD W h e n the a p p l i c a n t e lects to s h o w 
c o m p l i a n c e w i t h an a m e n d m e n t to t h e 

{regula t ions i n effect o n t he d a t e o f a p 
p l i c a t i on f o r a p p r o v a l o f a c h a n g e , h e 
sha l l s h o w c o m p l i a n c e wi th a l l a m e n d 
m e n t s w h i c h t he A d m i n i s t r a t o r finds are 
d i rec t ly re la ted t o t he par t i cu la r a m e n d 
m e n t se lec ted b y t he app l i can t . 

<2> W h e n t h e c h a n g e cons i s t s OF a 
n e w des ign OR a subs tan t i a l ly c o m p l e t e 
r edes ign o f a c o m p o n e n t , e q u i p m e n t i n 
s ta l la t ion, o r sys t em ins ta l la t ion OF t he 
a i rplane, a n d t h e A d m i n i s t r a t o r finds 
t h a t t he r egu la t ions i n c o r p o r a t e d b y 
re fe rence i n t he type cer t i f icate pursuant 1 1 

t o 5 3.13 ( c ) d o n o t p r o v i d e c o m p l e t e 
s t andards w i th - r e spec t to s u c h c h a n g e , 
h e sha l l require, c o m p l i a n c e wi th s u c h ; 
p rov i s ions o f t he regula t ions i n effect 
o n t he d a t e o f a p p l i c a t i o n f o r a p p r o v a l 
o f t he c h a n g e as h e finds wi l l p r o v i d e a 
leve l o f safe ty equa l t o tha t es tabl ished 
b y t he regula t ions i n c o r p o r a t e d B Y r e f 
e r e n c e a t t he t i m e o f i s suance OF t he 
t y p e cer t i f icate . 

NOTE: 'Examples of new or redesigned com
ponents and Installations which might re
quire compliance with regulations in effect, 
on the date of application for approval, are: 
New powerplant installation which is likely 
to introduce additional fire or operational 
hazards unless additional protective meas
ures are incorporated; the installation of 
an auto-pilot or a new electric power system. 

(e> . I f c h a n g e s l is ted i n s u b p a r a g r a p h s 
( 1 ) t h r o u g h <3> o f th i s p a r a g r a p h a r e 1 

m a d e , t he a i rp lane shal l b e cons ide red . 
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:as "a n e w type , i n w h i c h case a n e w a p 
p l i c a t i o n f o r t ype cert i f icate sha l l b e r e 
qui red a n d t he regula t ions toge the r w i th 
all a m e n d m e n t s t h e r e t o effective o n t h o 
,date o f t he n e w app l i ca t ion shall b e m a d e ; 
a p p l i c a b l e i n a c c o r d a n c e w i t h p a r a 
g r a p h s ( a ) , (1>>, ( c ) , a n d ( d ) o f this ; 
s ec t ion . -

. ( I ) A c h a n g e i n t he n u m b e r o f e n -
fiines: 

( 2 ) A c h a n g e to eng ines e m p l o y i n g 
different p r inc ip les o f o p e r a t i o n o r p r o 
p u l s i o n ; 
; ( 3 ) A c h a n g e in. des ign , conf igura t ion , 
jpower , o r we igh t w h i c h t he A d m i n i s t r a 
t o r finds is so extens ive a s t o require a 
substant ia l ly c o m p l e t e inves t iga t ion o f 
c o m p l i a n c e wi th the regula t ions . 

I 3.12 Recording of applicablel-egula-
itions. T h e Adminis t ra to r , u p o n the i s 
s u a n c e o f a t y p e cert if icate, shall r e c o r d ; 
•the .appl icab le regula t ions w i t h w h i c h 
c o m p l i a n c e w a s demons t ra t ed . T h e r e 
after , the Admin i s t r a to r sha l l r e c o r d t he 

.appl icable regula t ions f o r e a c h c h a n g e 

.to. t he type cert if icate w h i c h is a c c o m 
p l i s h e d in a c c o r d a n c e wi th r egu la t i ons ' 
o t h e r t h a n ..those r eco rded a t t he t i m e 
o f i s suance o f t he type cer t i f icate . ( S e e 
i 3.11.) 

§ 3.13 Type certificate, ( a ; An a p 
p l i c an t shall be issued a type ce r t i f i ca te 
w h e n h e d e m o n s t r a t e s the e l ig ibi l i ty o f 
t he a i rp l ane by c o m p l y i n g wi th t he r e 

q u i r e m e n t s o f th i s pa r t i n a d d i t i o n to t h e 
' app l i cab l e r equ i r emen t s i n P a r t 1 o f t h i s 
s u b c h a p t e r , 

( b ) T h e type cer t i f ica te sha l l b e 
[deemed to i nc lude the type des ign (see 

3 . 1 4 ( b ) ) , t h e o p e r a t i n g l imi t a t ions f o r 
; the a i rp l ane (see 5 3 .737) , a n d a n y o t h e r 
^condi t ions o r l im i t a t i ons p r e s c r i b e d bys 
ithe r egu l a t i ons i n th is s u b c h a p t e r . 

( c ) T h e app l i cab le p rov i s ions o f th i s 
ipart r e c o r d e d b y t he Admin i s t r a to r i n 
a c c o r d a n c e wi th 5 3.12 shall be5 c o n s i d 
e red as i n c o r p o r a t e d i n t he t y p e cert i f 
i c a t e a s t h o u g h set f o r t h i n full. 

' 3 3.14 Lata required.' f a ) T h e ap- , 
J>licant fo r a t ype cer t i f ica te sha l l s u b -
,mi t to t he A d m i n i s t r a t o r s u c h d e s c r i p 
t i v e da ta , test r epor t s , a n d compu ta t ions , 
•ias a r e neces sa ry t o d e m o n s t r a t e tha t thet 
^airplane c o m p l i e s w i t h t h e requi rements! 
o f this pa r t . i 

( b ) T h e desc r ip t ive d a t a r e q u i r e d in! 
p a r a g r a p h ( a ) o f th i s s e c t i o n shal l be; 
k n o w n as t he type d e s i g n a n d shal l c o n 
sist o f such d r a w i n g s a n d speci f ica t ions , 

''as a r e necessa ry t o d i sc lose t he c o n f i g 
u r a t i o n o f t he a i rp l ane a n d all t h e d e s i g n 
;f ea tures cove red : in t he r equ i r emen t s o f 
t h i s par t , such" i n f o r m a t i o n o n d i m e n 
s i o n s , ma te r ia l s , a n d p r o c e s s e s a s is nec-' . 
;essary to def ine t he s t ruc tu ra l s t r eng th 
•of t h e a i rp lane , a n d s u c h e t h e r da ta a s 
r are necessa ry t o p e r m i t b y c o m p a r i s o n 
j the d e t e r m i n a t i o n o f t he a i r w o r t h i n e s s 
jo f subsequen t a i rp lanes o f t he s a m e type.-
j [CAB, Amdt. 3-7, 17 F. B. 1083, Feb. '5, 1952] 

§ 3 . 1 5 Inspections and tests. I n s p e c 
t i o n s a n d tests sha l l i n c l u d e all t h o s e 
i found necessa ry b y t he A d m i n i s t r a t o r 
ito insure t h a t t he a i rp l ane c o m p l i e s with; 
t h e a p p l i c a b l e a i rwor th ines s r e q u i r e 
m e n t s a n d c o n f o r m s to t h e fol lowing. ; ; 

( a ) A l l mater ials , arid p r o d u c t s a re in 
a c c o r d a n c e w i t h t h e spec i f i ca t ions i n t h e 
type des ign , :.' ^ 

( b ) A H pa r te o f the a i rp l ane a r e con
s t r u c t e d i n a c c o r d a n c e w i t h t h e draw> 
jings i n t he t y p e des ign , 
• ( c ) A l l m a n u f a c t u r i n g processes",; cori-jj 
s t ruc t i on , a n d a s sembly a r e a s specified! 
ifa t he t y p e des ign . J 
[Paragraph- ( c ) amended by Amdt. 3-10, IK 
F. R, 2213, Apr. 13, 1653], '; 
" § 3 . 1 6 Flight tests.' Af te r p r o o f o i 
Compl i ance w i t h t he s t ruc tura l r equ i r e 
m e n t s c o n t a i n e d in th i s pa r t , a n d upon ' 
c o m p l e t i o n o f a l l neces sa ry i n s p e c t i o n s 
a n d test ing, o n t h e ground' , a n d p r o o f o f j 
I the c o n f o r m i t y o f t he a i rp lane w i t h thej 

type des ign , a n d u p o n r ece ip t f r o m t h e 
a p p l i c a n t o f a r e p o r t o f f l ight tests p e r 
f o r m e d .by h i m , t he f o l l o w i n g shal l b e 
c o n d u c t e d : 

( a ) S u c h official f l ight tests as t h e 
A d m i n i s t r a t o r finds n e c e s s a r y to deter
m i n e c o m p l i a n c e wi th t he r e q u i r e m e n t s 
o f this pa r t . 

( b ) Af t e r t he c o n c l u s i o n o f f l ight 
•tests speci f ied in p a r a g r a p h ( a ) o f th i s 
•section, s u c h add i t i ona l f l ight tests, o n 
' a i rp lanes h a v i n g a m a x i m u m cer t i f i 
ca t ed t ake -o f f w e i g h t o f m o r e t h a n 6,000 
p o u n d s , as t h e A d m i n i s t r a t o r f inds n e c ^ 
•essary to a sce r t a in w h e t h e r the re is 
r ea sonab le a s su rance t h a t t he a i rp l ane , 
i ts c o m p o n e n t s , a n d e q u i p m e n t a r e r e 
l iable a n d f u n c t i o n p r o p e r l y . T h e ex ten t 
' o f s u c h add i t i ona l f l ight tests sha l l d e 
p e n d u p o n the c o m p l e x i t y o f t he a i r 
p l ane , t h e n u m b e r and na tu re o f n e w 
des ign fea tures , a n d t he r e c o r d o f p r e 
vious, tests a n d e x p e r i e n c e f o r t he p a r 
t i cu la r a i rp l ane type , its c o m p o n e n t s , 
a n d e q u i p m e n t . I f p r ac t i c ab l e , t h e s e 
f l ight tests shal l b e c o n d u c t e d o n t h e 
s a m e a i rp lane used in t he flight t e s t s 
specif ied i n p a r a g r a p h ( a ) o f this, 
s ec t ion . 

'CAR, Amdt. 3-7, 17 F. K. 1085, Feb. 5, 1952] 

i 3 ,16-1 Accelerated service zests for 
aircraft having a maximum certificated 
take-off weight of more than 6,000 
pounds (CAA policies which apply to 
§ 3.16)—(a) T e r m s . T e r m s used i n this 
s e c t i o n a re def ined a s f o l l o w s : 

( 1 ) T . ' C . Board. T h e T y p e Cer t i f i ca 
t i o n B o a r d set u p b y t h e C A A F i e l d 
Offices f o r e a c h n e w t y p e a i rc ra f t p r o j e c t . 

( 2 ) Routine car tests. T h e flight 
tests p r e s c r i b e d i n t he r egu la t ions i n t h i s 
p a r t t o d e t e r m i n e p e r f o r m a n c e , flight 
cha rac te r i s t i c s , p o w e r p l a n t c h a r a c t e r 
is t ics , e t c . (e . g. .§§3.61 t h r o u g h 3 . 7 8 0 ) ; 
c o n d u c t e d i n a c c o r d a n c e w i t h ex i s t ing 
p r o c e d u r e s . 

( 3 ) Official functioning and reliability 
tests. T h a t p o r t i o n of t he flight tests 

' c o n d u c t e d i n s h o w i n g c o m p l i a n c e wi th 
t he r egu la t ions q u o t e d i n s u b p a r a g r a p h 
( 2 ) o f th i s p a r a g r a p h , w h i c h is u n d e r 
t he i m m e d i a t e superv i s ion o f t he T . C. 
B o a r d , as d e s c r i b e d i n th i s sec t ion . . 

(4) Supplementary experience.' O t h e r 
'fl ight tests a n d e x p e r i e n c e w i t h a n air-; 

p l a n e t y p e w h i c h is t a k e n i n t o c o n s i d e r a ? 
. t i o n i n es tab l i sh ing t h e e x t e n t o f ' t r i3 | 
official p o r t i o n o f t he tests. T h i s s u p j 

^p lementary e x p e r i e n c e m a y b e obta ined: 
b y t he m a n u f a c t u r e r , mi l i ta ry"serv ices , ! 
a i r l ines , e t c . 

( 5 ) Simulated tests. Tes t s , o n the ' 
g r o u n d o r in an a i rp lane o f c o m p o n e n t s 
a n d e q u i p m e n t u n d e r c o n d i t i o n s s imu- ; 
l a t i ng t h o s e l ikely to b e o b t a i n e d i n s e rv 
i c e , w h i c h a re t aken in to c o n s i d e r a t i o n 

• in es tab l i sh ing the ex ten t o f t he official' 
p o r t i o n o f t he tests . 

( b ) Additional flight tests. T o sa t i s 
f ac to r i l y a c c o m p l i s h t h e o b j e c t i v e s o f 
§ 3.16 c o n c e r n i n g add i t i ona l n igh t_ t e s t f 
a n d the" e x t e n t thereof , t h e A d m i n i s - . 
t r a to r d e e m s i t necessa ry t h a t : 

( 1 ) A c o m p r e h e n s i v e a n a . s y s t e m a t i c -
c h e c k b e m a d e i n flight o f t h e o p e r a t i o n 
o f all c o m p o n e n t s t o d e t e r m i n e w h e t h e r 
t h e y " f u n c t i o n p r o p e r l y " , i. e., p e r f o r m , 
the i r i n t e n d e d f u n c t i o n w i t h o u t i n t ro - -
d u c i n g sa fe ty haza rds . 

(2) Sufficient t e s t ing a n d s u p p l e m e n 
ta ry e x p e r i e n c e u n d e r ac tua l , o r a c o m 
b i n a t i o n o f s imula ted a n d ac tua l , expe r t - , 
e n c e b e o b t a i n e d a n d eva lua ted t o g ive ! 
r e a s o n a b l e a s su rance t ha t t he airplane. is , 
" re l iab le" , i. e., s h o u l d x o n t i h u e t o f u n c 
t ion p r o p e r l y i n se rv ice . 

NOTE: In order to obtain wider experience,' 
manufacturers should be encouraged to co
operate . with airlines or other responsible 
operators in operating experimental air
planes of the same type under service con
ditions. 

- ( 3 ) A p p r o p r i a t e c o r r e c t i v e a c t i o n b e 
t a k e n w h e n t h e n e e d the re fo r is d e t e r 
m i n e d u n d e r s u b p a r a g r a p h ( 1 ) o r ( 2 ) o f 
th i s p a r a g r a p h . 

NOTE: The C A A should be concerned ojjly 
to the extent that the airplane can be oper
ated safely under suitable Inspection and 
maintenance procedures, but should not be; 
concerned with, maintenance costs. 

( c ) Test program. T h e T y p e Cer t i f i 
c a t i o n B o a r d f o r e a c h p r o j e c t s h o u l d 
d e c i d e u p o n a p r o p o s e d official tes t p r o 
g r a m a t t he t i m e o f the Pre f l igh t m e e t 
i n g o f t he B o a r d (p r i o r to t he rou t ine 
C A R flight t es t s ) a n d c o o r d i n a t e th is , 
w i t h t he a i rp lane m a n u f a c t u r e r . At. 1 

t he c o n c l u s i o n o f t he r o u t i n e C A R tests, 
t he T . C. B o a r d s h o u l d m e e t a g a i n t o r e 
v i e w the e x p e r i e n c e g a i n e d in those tests , 
c h a n g e s m a d e i n t he des ign , a n d a n y 
a d d i t i o n a l s u p p l e m e n t a r y e x p e r i e n c e , 
a n d to revise t h e p r o p o s e d p r o g r a m 
a c c o r d i n g l y . 

( d ) Planning and execution of test 
program. T h e f o l l o w i n g p o i n t s s h o u l d 
b e c o n s i d e r e d : 
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(1> T h e test p r o g r a m s h o u l d he suffi
c i e n t l y wel l p l a n n e d to e n a b l e its e x e c u 
t i on in a n efficient m a n n e r w i t h o u t o v e r 

l o o k i n g i m p o r t a n t i t ems . 1 T h e T . C . 
B o a r d s h o u l d rev iew the d e s i g n fea tures , 
a n d e q u i p m e n t w i t h r e s p e c t t o t he g e n - ! 
e r a ! o b j e c t i v e s , a n d p r e p a r e a l ist s h o w 
i n g : ^ 

t i ) C o m p o n e n t s a n d s y s t e m * t o be'; 
c h e c k e d i n s u b p a r a g r a p h ( 4 ) o f th i s p a r 
a g r a p h , 

( i i ) A br ief d e s c r i p t i o n o f t he o p e r a 
t i o n s to be p e r f o r m e d , w h e r e these a r e 
n o t o b v i o u s { r e f e r e n c i n g a n y necessary : 
o p e r a t i n g i n s t r u c t i o n s ) , ; 

( i i i ) S p e c i a l c h e c k s o r l ike ly c r i t i c a l 
c o n d i t i o n s , 

Civ) Es t ima t ed flight time r equi red . 
(2) A l l o w a n c e m a y b e m a d e " f o r t h e , 

f u n c t i o n a l tests a l r e a d y requ i red b y the,' 
•routine C A R tests. A l l o w a n c e m a y a lso! 
b e . m a d e fo r s imu la t ed tes t ing o f n e w : 
f e a t u r e s a n d e q u i p m e n t ; h o w e v e r , t he 
flight test p r o g r a m will b e p l a n n e d t o : 

d e t e r m i n e t he a d e q u a c y o f t he s imu la t ed 
tests (e. g. t o d e t e r m i n e w h e t h e r t h e 
a c t u a l e n v i r o n m e n t a l c o n d i t i o n s o f tern- • 
.perature,* v ib ra t ion , e t c . are c o v e r e d b y 
t he s imu la t ed tests) w h e n these m a y b e 
c r i t i ca l , a n d to d e t e r m i n e w h e t h e r t h e 
Ins ta l l a t ion a n d c o n n e c t e d sys tems a r e 
sa t i s fac tory! T h e T . C . B o a r d wi l l t h e n 
m a k e a c o n s o l i d a t e d e s t ima te o f t he t o t a l 
•flight t ime requi red , a l l owing f o r o v e r 
l a p p i n g , a n d ad jus t th i s in a c c o r d a n c e 
'with the "test t i m e " s e c t i o n o u t l i n e d i n 
•paragraph ( e ) o f th i s s ec t i on . 

( 3 ) T h e p r o g r a m will be a r r a n g e d to 
' p e r m i t t he A v i a t i o n S a f e t y A g e n t i n 
c h a r g e to b e c o m e t h o r o u g h l y f ami l i a r 
w i t h t he cha rac t e r i s t i c s o f t he a i rp l ane , 
pa r t i cu la r ly those n o t spec i f i ca l ly c o v -
.exed i n t he rou t ine C A R tests. 

( 4 ) I n a c c o r d a n c e wi th p a r a g r a p h ( b ) 
( 1 ) o f this s ec t ion , a l l c o m p o n e n t s o f t h e 
a i rp l ane s h o u l d be i n t e n s i v e l y ' o p e r a t e d 
a n d s tud ied u n d e r all o p e r a t i n g c o n d i -
t i ons e x p e c t e d in serv ice a n d o b t a i n a b l e 
w i t h i n t he t ime and g e o g r a p h i c l imi t a 
t ions o f t h e tests. Pa r t i cu l a r a t t e n t i o n 
wil l be g iven to t he e m e r g e n c y p r o c e - } 
dures w h i c h w o u l d be r equ i red in t he 
event o f m a l f u n c t i o n i n g o f a n y c o m p o 
n e n t , s o u r c e o f c r e w e r ro r , a n d o v e r t a x 
ing o f c r e w abi l i t ies . T h i s in tens ive type 

* It is not intended that the "paper work" 
be over-emphasized to the detriment of the 

-practical results, and it should be reduced 
'to a minimum wherever possible. 

3 Tests of anti-icing systems' uncrer" actual 
IcKig conditions will in many cases be 1m-
'practicable prior to type certification. A 
policy is in preparation regarding the ap
proval and use of such systems in air-car
rier operations. This will outline the flight 
testing required at various stages. 

This does not imply IfcatflTght tests must* 
-be conducted under the most severe outside 
air temperatures likely to be encountered in 
service. It should normally be possible to 
determine the effects of extreme outside tem
peratures on local temperatures by extrapola
tion or by suitable correction factors. 

0 intensive operation means repeated oper
ation of components in various sequences 
and combinations likely to occur hi service. 

o f t e s t ing shou ld b e c o n d u c t e d i n a l l 
cases , bu t t he l e n g t h o f t i m e f o r w h i c h 
i t i s c o n t i n u e d wi l l d e p e n d u p o n t h e 
s imu la t ed a n d s u p p l e m e n t a r y e x p e r i e n c e 
a v a i l a b l e f o r t he pa r t i cu l a r t y p e , as o u t 
l i ned i n " tes t t i m e " u n d e r p a r a g r a p h 
( e ) o f th i s s ec t i on . 

(5> G r o u n d i n s p e c t i o n s s h o u l d , b e 
m a d e a t a p p r o p r i a t e in t e rva l s d u r i n g t he 
test p r o g r a m to d e t e r m i n e w h e t h e r the re 
a re a n y fa i lu res o r i nc ip i en t fa i lures in 
a n y o f t he c o m p o n e n t s w h i c h m i g h t be a 
.hazard, to sa fe flight,.. 
.' Te> W h e n des ign c h a n g e s ' a r e ' m a d e 
d u r i n g the c o u r s e o f t he test, o r w h e n 
the official t e s t a i rp l ane differs f r o m 
those o n w h i c h s u p p l e m e n t a r y experi-f 
e n c e is o b t a i n e d , o r f r o m m o d i f i e d v e r 
s ions o f t h e s a m e bas i c a i rp l ane t y p e , 
t he rev ised o r mod i f i ed i t ems s h o u l d be; 
r e c h e c k e d in a c c o r d a n c e w i t h t he above! 
p r o c e d u r e , b u t e v e r y effor t s h o u l d b e 
m a d e to i n c l u d e s u c h i t ems i n the p ro - : 
g r a m i n such a w a y a s to a v o i d unduly: 
e x t e n d i n g t h e o v e r - a l l test t i m e . T o 
this e n d , Che A d m i n i s t r a t o r m a y a c c e p t , 
i n l ieu o f a d d i t i o n a l f l ight . tests : 

CI) S p e c i a l tests o f t h e o r i g i n a l a n d 
rev ised c o m p o n e n t s i n w h i c h t he c o n d i 
t ions c a u s i n g fa i lu re a r e in tens i f ied , a n d 

( i i ) S i m u l a t e d tes t s o f d i f fer ing c o m 
p o n e n t s . 

( e ) Test time. I t is h i g h l y aesirablei 
t h a t f u n c t i o n i n g a n d re l iabi l i ty test p r o 
g r a m s b e a d m i n i s t e r e d u n i f o r m l y i n t h e 
sense t ha t t he p r o g r a m a n d flight t i m e 
f o r a g i v e n p r o j e c t w o u l d b e a p p r o x i 
m a t e l y the s a m e regard less o f w h i c h T . 
C. B o a r d admin i s t e r ed t he p r o j e c t . T h i s 
is difficult t o a c h i e v e w i t h o u t e s t ab l i sh 
i n g fixed a rb i t r a ry test t imes . H o w e v e r , 
s u c h f ixed a rb i t r a ry t i m e s w o u l d o b 
v ious ly b e c o n t r a r y to t h e i n t e n t o f t he 
R e g u l a t i o n s . T h e f o l l o w i n g p r o c e d u r e 
w i t h r e g a r d to e s t ab l i sh ing t he r equ i red 
test t i m e w h i c h p e r m i t s c o n s i d e r a b l e 

flexibility is , t h e r e f o r e , e s tab l i shed fo r 
t h e g u i d a n c e o f T . C. B o a r d s . 

( 1 ) T h e t imes sugges t ed in th i s p a r a 
g r a p h a p p l y w h e n s u p p l e m e n t a r y experi- . 
e n c e is n o t t a k e n in to a c c o u n t , a n d are 
f o r a i rp l anes w h i c h a r e c o n v e n t i o n a l i n 
r ega rd to c o m p l e x i t y a n d d e s i g n f e a 
tures . T h o s e t imes m a y be r e d u c e d t o 
a l l ow f o r s u p p l e m e n t a r y e x p e r i e n c e , as. 
ou t l i ned in s u b p a r a g r a p h ( 2 ) o f th is p a r 
a g r a p h , a n d f o r s i m u l a t e d tes t ing, as 

' ou t l ined i n p a r a g r a p h ( d ) ( 1 ) o f th i s 
i s ec t i on . I n e x t r e m e cases o f c o m p l e x - * 
. i t y ' r a d i c a l l y n e w d e s i g n fea tures , o r 
difficulties i n ear l ier flights, these t imes 
m a y b e inc reased . N o n - T r a n s p o r t ( th i s 
p a r t ) — 4 0 t o 150 h o u r s , d e p e n d i n g o n 
c o m p l e x i t y . 

( 2 ) W h e n sa t i s f ac to ry s u p p l e m e n t a l 
e x p e r i e n c e is ava i l ab le a n d t a k e n i n t o 
a c c o u n t , t he f o l l o w i n g a l l o w a n c e s s h o u l d 

'An example of extreme, complexity would 
be transport intended for operation at 40,000 
feet altitude, with automatic dive recovery 
.flaps, turbos, variable Jet exhaust, two speed 
cooling fans, retractable wind screens, auto

matic control of engine cooling, turbos, 
lntercoolers, jet exhaust, etc. The test pro
gram for such an airplane might require as 
much as S00 .hours if no supplementary ex

perience were available. 

b e used as a g u i d e a n d app l i ed wi th 
. j u d g m e n t i n r e d u c i n g t h e official flight 
tes t t i m e d e t e r m i n e d i n a c c o r d a n c e w i t h 
s u b p a r a g r a p h ( 1 ) o f th i s p a r a g r a p h . 
H o w e v e r , i n a n y ca se , t he official p r o 
g r a m s h o u l d p r o v i d e sufficient t i m e t o 
a c c o m p l i s h t he o b j e c t i v e i n p a r a g r a p h 
( b ) ( 1 ) o f th i s s e c t i o n i n a c c o r d a n c e 
wi th p a r a g r a p h ( d ) ( 3 ) a n d (4) o f th i s 
sec t ion . , 

(1) F o r intensive experience. W h e n -
.the a l l o w a n c e is b a s e d o n t he to ta l t i m e 
'o f a n y o n e a i rp l ane i n a i r l ine c r e w 
t ra in ing ' and ' s imi l a r i n t ens ive o p e r a 
t i ons , t w o h o u r s o f s u c h o p e r a t i o n may: 
b e c o n s i d e r e d equ iva l en t to o n e h o u r o f 
official tes t ing . 

( i i ) For miscellaneous experience. 
W h e n t h e a l l o w a n c e is b a s e d o n t he t o t a l 
t i m e o f a n y o n e a i rp lane , five h o u r s o f 
s u c h e x p e r i e n c e m a y b e c o n s i d e r e d 
equ iva len t t o o n e h o u r o f official testing.. 

( i i i ) Reduction far supplementary ex
perience. W h e n e v e r a r e d u c t i o n o f offi
c ia l test t ime ' is des i red o n the basis o f 
s u p p l e m e n t a r y e x p e r i e n c e , s u c h e x p e r i 
e n c e m u s t b e a d e q u a t e l y r e c o r d e d a n d 
s u b m i t t e d t o t h e T . C. B o a r d , as d e 
sc r ibed i n p a r a g r a p h ( f ) o f th i s sec t ion . 

( f ) Reports and records. ( 1 ) A log 
s h o u l d b e k e p t o f all flight tests , a n d a c 
c u r a t e a n d c o m p l e t e r e c o r d s k e p t o f t h e 
i n spec t i ons m a d e a n d o f a l l de fec t s^ 
difficulties, ' a n d u n u s u a l c h a r a c t e r i s t i c s 
a n d sou rces o f c r e w e r ro r d i s c o v e r e d 
du r ing t h e tests, a n d o f t h e r e c o m m e n d a 
t i ons m a d e a n d a c t i o n t aken . I t e m s f o r 
w h i c h d e s i g n c h a n g e s m a y b e r equ i red 
wi l l b e r e p o r t e d t o t he m a n u f a c t u r e r a n d 
t h e a p p r o p r i a t e C A A e n g i n e e r i n g 
d iv i s ion . 

( 2 ) I f s u p p l e m e n t a r y e x p e r i e n c e is t o 
be t a k e n i n t o a c c o u n t , s imi la r r e c o r d s 
o f s u c h e x p e r i e n c e s h o u l d b e k e p t a n d 
s u b m i t t e d t o t he T . C. B o a r d , t o g e t h e r 
w i t h a l ist o f t h e d i f fe rences b e t w e e n 
t h e a i rp l ane o n w h i c h t he e x p e r i e n c e 
w a s o b t a i n e d a n d t he official tes t a i r 
p l ane . W h e n s u p p l e m e n t a r y e x p e r i e n c e 
i s o b t a i n e d o n a l a r g e f lee t o f a i rp l anes 
( f o r e x a m p l e , m i l i t a ry o p e r a t i o n s ) o f t h e 
S a m e ' o r a c o m p a r a b l e t y p e ( see i t em 5 
u n d e r T e s t P r o g r a m ) , these r e c o r d s m a y 
c o n s i s t o f s ta t i s t ica l s u m m a r i e s i n l i eu 
o f c o m p l e t e r e c o r d s f o r e a c h ind iv idua l 
a i rp lane . 

( 3 ) A t t h e c o n c l u s i o n o f t h e off ic ia l 
tests, a s u m m a r y r e p o r t s h o u l d b e p r e 
p a r e d b y t h e ,T. C." B o a r d a n d f o r w a r d e d , 
t o W a s h i n g t o n f o r i n c l u s i o n i n t he T y p e , 
I n s p e c t i o n R e p o r t . 

1 ( g ) Administration. T h e C A A A v i a 
t i o n S a f e t y A g e n t in c h a r g e s h o u l d a c t 
a s c o o r d i n a t o r o f all flight ac t iv i t ies o f 
t h e T . C. B o a r d d u r i n g t he official p r o 
g r a m a n d t he agen t o r a n a l t e rna t e d e s 
i g n a t e d b y h i m will p a r t i c i p a t e in a l l 
flights. H e s h o u l d c o l l a b o r a t e w i t h t he 
m a n u f a c t u r e r s ' p i l o t s i n all these ac t iv i 
t ies, pa r t i cu l a r ly in r e g a r d t o flight p l a n s 
a n d p r o c e d u r e s . T h e m a n u f a c t u r e r s ' 
p i l o t s h o u l d b e i n c o m m a n d o f all flights,, 
b u t C A A p i lo t s s h o u l d fly t he a i rplane: 
a t least sufficiently to a c c o m p l i s h p a r a 
g r a p h ( d ) ( 3 ) o f th i s sec t ion . 
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CD O t h e r C A A p e r s o n n e l (e . g. r e p r e 
sen ta t ives o f o t h e r Div i s ions a n d s p e 
c ia l i s t s ) s h o u l d pa r t i c ipa t e i n t he flight 
tests w h e n d e e m e d n e c e s s a r y b y t he T . C 
B o a r d t o a c c o m p l i s h t he p u r p o s e s o f t h e 
tests . 

(2) W h e n s u p p l e m e n t a r y e x p e r i e n c e 
Is o b t a i n e d i n a i r l ine o p e r a t i o n s , a C A A 
A v i a t i o n S a f e t y A g e n t shou ld b e ass igned 
Ito f o l l o w the ope ra t i ons , r ev i ew the o p 
e ra tor ' s r e c o r d s , a n d s u p p l e m e n t these 
b y r e p o r t s to t he T . C . - B o a r d . 

( h ) Test airplane. S e c t i o n 3,19 c o n 
t a ins t h e p h r a s e " I f p r ac t i c ab l e , the 
flight tests * * •* . sha l l b e c o n d u c t e d 
6 n t he s a m e a i rp lane . • « T h i s 
p h r a s e will b e l ibera l ly i n t e rp re t ed t o 
fac i l i t a t e c o m p l e t i o n o f t he type cer t i f i 
c a t i o n p r o c e d u r e . T h u s , o n e a i rp l ane 
m a y be used f o r t he official f u n c t i o n i n g 
a n d re l iabi l i ty tests w h i l e a n o t h e r a i r 
p l a n e ( o r a i rp l anes ) is u s e d f o r t h e 
r o u t i n e C A R tests. I n th i s ca se t h e tes t 
t i m e o n a t least o n e a i rp l ane m u s t b e : 
sufficient t o a c c o m p l i s h t he o b j e c t i v e o f 
p a r a g r a p h ( b ) ( 2 ) o f th i s s ec t i on . 

( i ) Modified types. T h e p r o c e d u r e 
ou t l i ned a b o v e app l i es t o n e w t y p e d e 
s igns . W h e n a d e s i g n e m p l o y s c o m p o 
n e n t s Iden t ica l to those used i n p r ev ious 
des igns , c r ed i t m a y b e g i v e n f o r t he s u p 
p l e m e n t a r y e x p e r i e n c e ava i l ab le f o r s u c h 
c o m p o n e n t s . W h e n a d e s i g n is mod i f i ed i 
( f o r e x a m p l e , severa l ve r s ions o f t h e ' 
s a m e bas i c t y p e wi th d i f ferent eng ines , 
p rope l l e r s , e t c . ) t he mod i f i ed fea tures 
a n d c o m p o n e n t s s h o u l d b e t r ea ted In a c 
c o r d a n c e w i t h p a r a g r a p h (d> ( 6 ) o f 
th i s sec t ion . 

[OAR, Supp. 10, 16 F. B. 3278, Apr. 14, 1951. 
Redesignated and amended by Supp. 14, IT 
F. E..B065, Oct. 11, 1952] 

5 3.17 Airworthiness, experimental, 
and production certificates. ( F o r r e 
q u i r e m e n t s w i t h r e g a r d t o these cer t i f i 
ca tes see Fa r t 1 o f this s u b c h a p t e r . ) 
[CAR, Amdt. S-7, 17 F. R. 1086, Feb. 6, 1952] 

§ 3,18 Approval of materials, parts, 
processes, and. appliances, ( a ) M a t e 
r ia ls , pa r t s , p rocesses , a n d a p p l i a n c e s , 
sha l l b e a p p r o v e d u p o n a bas is a n d in 
a m a n n e r f o u n d n e c e s s a r y b y t h e A d 
m i n i s t r a t o r t o i m p l e m e n t t h e p e r t i n e n t 
p r o v i s i o n s o f t h e r egu l a t i ons i n th i s s u b 
c h a p t e r . T h e Admin i s t r a to i ' m a y a d o p t 
a n d pub l i sh s u c h spec i f i ca t ions a s h e 
finds n e c e s s a r y to a d m i n i s t e r th i s r e g u 
la t ion , a n d sha l l i n c o r p o r a t e t h e r e i n 
s u c h p o r t i o n s o f t he a v i a t i o n indus t ry . 
Federa l , a n d m i l i t a r y spec i f i ca t ions r e 
s p e c t i n g s u c h mate r ia l s , pa r t s , p rocesses , 
a n d a p p l i a n c e s as h e finds a p p r o p r i a t e . 

NOTE; The provisions of this paragraph are 
Intended to allow approval of materials, 
parts, processes, and appliances tinder the 
system ot Technical Standard Orders, or in 
oonjunctlon with type certification proced
ures for an airplane, or by any other form 
of approval by the Administrator. 

( b ) A n y mate r i a l , par t , p r o c e s s , o r 
a p p l i a n c e shal l b e d e e m e d ' t o h a v e met* 
t h e r e q u i r e m e n t s f o r a p p r o v a l w h e n i t 
m e e t s . the p e r t i n e n t spec i f i ca t ions 
a d o p t e d b y t h e A d m i n i s t r a t o r , a n d the; 

m a n u f a c t u r e r so cert if ies i n a m a n n e r 
p resc r ibed b y t h e A d m i n i s t r a t o r , 
[GAR, Amdt. * T 7 , 17 F. H. 1086, Feb. 6, 1952J 

t , 

§ 3.18-1 Approval of materials, parti, 
processes, and appliances (.CAA rules 
which apply to § 3.18). A i r c r a f t m a t e 
rials, par t s , p rocesses , a n d a p p l i a n c e s 
m a d e t h e s u b j e c t o f T e c h n i c a l S t a n d a r d 
.Orde r s sha l l b e a p p r o v e d u p o n t h e bas i s 
a n d , i n t h e m a n n e r p r e s c r i b e d i n Bar ' i 

, 5 1 4 ! o f th i s t i t le, ' T e c h m c a Y S t a n d a r d 
O r d e r s — C - S e r i e s — A i r c r a f t C o m p o n e n t s . 
(CAR, Supp. 14, 17 F. E . 9065, Oct. 11, 1952] 

§ 3 .18-2 Application of the Technical 
Standard Orders (TSO) System; C 
Series (CAA policies which apply to! 
j§ 3.IS)—(a) Purpose of Technical Stand-', 
'ard Orders. T e c h n i c a l S t a n d a r d Orders^ 
a re a m e a n s b y w h i c h t he Admin i s t r a to r ; 
a d o p t s a n d pub l i shes t he spec i f i ca t ions 1 

f o r w h i c h au tho r i t y is . p r o v i d e d i n 
S3.18 ( a ) . 

( b ) Applicability of Technical Stand
ard Order requirements. ( 1 ) T h e a p - i 
pl icab i l i ty o f a n d effect ive da tes f o r T S O ' 
i t ems a r e se t f o r t h i n e a c h T S O . 

( 2 ) E a c h T e c h n i c a l S t a n d a r d Order ; 
jsets f o r t h t he c o n d i t i o n s u n d e r w h i c h 
'ma te r i a l s , pa r t s , p rocesses , a n d a p p l i 
a n c e s a p p r o v e d b y t he Admin i s t r a to r ' 
p r io r t o e s t ab l i shmen t o f a n a p p l i c a b l e 
T S O , m a y c o n t i n u e t o b e used i n a i r 
c ra f t . . . . „ 

' TST ' The e s t a b l i s h m e n t o f a T e c h n i c a l , 
S t a n d a r d O r d e r f o r a n y p r o d u c t d o e s n o t 
p r e c l u d e t he poss ib i l i ty o f es tab l i sh ing 
t he a c c e p t a b i l i t y o f a s imi l a r p r o d u c t as 
pa r t o f a n a i rc ra f t , e n g i n e , o r propel le r^ 
u n d e r t he t y p e ce r t i f i ca t ion o r m o d i f l c a - ' 
t i o n p r o c e d u r e s , if t he re is es tab l i shed a . 
level o f s a fe ty equ iva len t to tha t p r o - , 
Vided i n t he r egu la t ions i n th i s s u b 
c h a p t e r as i m p l e m e n t e d b y t he a p p r o p r i 
a te T e c h n i c a l S t a n d a r d O r d e r a n d t he 
p r o d u c t is ident i f ied as pa r t o f t he a i r 
p l a n e , e n g i n e , o r p rope l l e r . 

( c ) Administration of the Technical 
Standard Order (TSO) system. T h e 
p r i n c i p l e s w h i c h a p p l y i n admin i s t e r i ng 
t h e T e c h n i c a l S t a n d a r d O r d e r s y s t e m 
a re a s f o l l o w s : 

( 1 ) T e c h n i c a l S t a n d a r d O r d e r s w i l l 
r e f e r e n c e p e r f o r m a n c e p r o v i s i o n s o f r e c 
o g n i z e d g o v e r n m e n t spec i f i ca t ions , o r e s 

t a b l i s h e d i ndus t ry spec i f i ca t ions w h i c h , 
h a v e b e e n f o u n d a c c e p t a b l e b y t h e CAA. . 
I f n o sa t i s f ac to ry spec i f i ca t ion exis ts , 
the O r d e r s wi l l i nc lude cr i te r ia p repa red ; 
b y t he A d m i n i s t r a t o r . I n p r e p a r i i - c r i -

. t e r ia o f this t ype , t he Admin is t ra t i wil l , 
' g i v e c o n s i d e r a t i o n t o r e c o m m e n d a t i o n s 
I m a d e b y t he indus t ry . 

( 2 ) M i n i m u m p e r f o r m a n c e r e q u i r e -
. m e n t s es tab l i shed b y t h e C iv i l A e r o n a u 
t ics A d m i n i s t r a t i o n a n d p u b l i s h e d in 

'Copies of Individual TSO's contained In 
Part 614 of this title axe available upon ap
plication to the Aviation Information Office, 

• Civil Aeronautics Administration, Depart-
iment of Commerce, Washington 25, D, C. . 

T e c h n i c a l S t a n d a r d O r d e r s wi l l se rve as 
a m e a n s b y w h i c h mate r ia l s , pa r t s ; p r o c -

: esses, a n d a p p l i a n c e s i n t e n d e d f o r use i n 
ce r t i f i ca ted a i rc ra f t wi l l b e a c c e p t e d . 

( 3 ) T S O ' s set f o r t h t h e m i n i m u m r e -
• qu i r emen t s f o r sa fe ty . E v e r y effor t w i l l 
i b e m a d e b y t he C A A t o k e e p t he r equ i r e 

m e n t s a t t h e m i n i m u m levels o f s a f e t y 
a n d T S O ' s wi l l n o t b e used t o set for th , 
" d e s i r a b l e " s t anda rds , 

( 4 ) I t wi l l b e t he respons ib i l i ty o f t he 
p e r s o n s u b m i t t i n g a s t a t e m e n t OF c o n -

' f o r m a n c e to t he C A A , ce r t i fy ing t h a t h i s 
. p r o d u c t m e e t s t he r equ i r emen t s o f t h e 
, T S O , to c o n d u c t t he n e c e s s a r y tests d e m 
o n s t r a t i n g c o m p l i a n c e t he rewi th . T h i s 
p e r s o n wil l b e h e l d r e spons ib l e f o r m a i n 
t a i n i n g qua l i ty c o n t r o l adequa t e to a s 
s u r e t ha t p r o d u c t s w h i c h h e g u a r a n t e e s 
,to m e e t t he r e q u i r e m e n t s o f a T S O do,, 
i n f a c t , m e e t these s t anda rds . T h e C A A 
w i l l n o t f o r m a l l y a p p r o v e s u c h p r o d u c t s 
"as m e e t i n g t he r equ i r emen t s o f T S O ' s 
n o r exe rc i se d i r e c t i n s p e c t i o n c o n t r o l 
o v e r t h e m . T h e s t a t e m e n t o f c o n f o r m 
a n c e wi th the p rov i s ions o f a T e c h n i c a l 
S t a n d a r d O r d e r n o r m a l l y wi l l b e a c 
c e p t e d b y t he C A A as sufficient i n d i c a t i o n 
t ha t t h e a p p l i c a b l e r e q u i r e m e n t s h a v e 
b e e n fulfil led. 

A n y T S O i t e m w h i c h is m o d i f i e d m u s t 
c o n t i n u e to c o m p l y w i t h t h e r e q u i r e 
m e n t s of„.the T S O ; a n d t h e p e r s o n a u 
t h o r i z i n g t he m o d i f i c a t i o n wi l l b e r e - ' 
spons ib l e f o r s u c h c o m p l i a n c e . 

( d ) Numbering of Technical Standard 
Orders. E a c h T e c h n i c a l S t a n d a r d O r 
de r wi l l b e a s s igned a d e s i g n a t i o n c o n 
sist ing o f t he let ters " T S O , " a series c o d e 
le t ter " C " i nd i ca t i ng a i rc ra f t ma te r i a l s , 
pa r t s , p rocesses , a n d app l i ances , a n d a 
ser ial n u m b e r to b e a s s igned i n s e q u e n c e 
f o r e a c h o f t he T S O ' s issued in t h e " C " 
ser ies , e. g., T S O - C - l , " S m o k e D e t e c 
to rs . " R e v i s i o n s a r e i n d i c a t e d b y t h e 
a d d i t i o n o f le t ters a, b , c , e tc . , a f t e r t he 
n u m b e r . 
[CAR, Supp. 14, 17 F. E. 9065, Oct. 11, 19521-

§ 3.19 Changes in type design. ( F o r 
r equ i r emen t s wi th regard to c h a n g e s i n 
t y p e des ign a n d t he des igna t ion o f a p 
p l i cab le regu la t ions therefor , ' see I 3.11 
( d ) j , a n d ( e ) , a n d P a r t 1 o f th is s u b 
CHAPTER.) 

. § 3 . 1 9 - 1 Changes of engines (C A A pol
icies which apply to I 3 . 1 9 ) . ( a ) T h e r e 
a r e c u r r e n t l y ava i lab le n e w l y des igned 
e n g i n e s o f a p p r o x i m a t e l y t he s a m e size 
a n d w e i g h t a s p rev ious ly d e s i g n e d e n 
g i n e s , bu t w i t h c o n s i d e r a b l e va r i a t i ons 
i n p o w e r . I t is poss ib le to i n t e r c h a n g e 
these eng ines w i t h l i t t le o r n o ins ta l l a 
t i o n c h a n g e s , a n d a l t h o u g h m i n o r 
c h a n g e s i n e n g i n e w e i g h t m a y b e ; 

i nvo lved , i t wi l l still b e p r a c t i c a l to o p e r 
a te t he a i rc ra f t a t t he o r ig ina l ly ap^j 
p r o v e d gross we igh t . U n d e r § 3.185, t h e 
m a n e u v e r i n g l o a d f ac to r - i s n o t d e p e n d 
en t u p o n e n g i n e p o w e r , a n d u n d e r § 3.184 
t he d e s i g n a i r speeds c a n b e I n d e p e n d e n t 
o f e n g i n e p o w e r . T h e r e f o r e , a change* 
w h i c h invo lves o r pe rmi t s a p r ac t i c a l ; 
p o w e r inc rease b y e x c h a n g e o f e n g i n e s 
shal l b e a p p r o v e d by t he A d m i n i s t r a t o r : 
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Provided, T h a t s u c h e x c h a n g e o f eng ines 
is n o t a c c o m p a n i e d b y a n i n c r e a s e i n 
; the gross w e i g h t o f t h e a i rc ra f t , o r an, 
; increase i n p l a c a r d speeds . U n d e r t h o s e 
' c o n d i t i o n s i t wi l l n o t b e necessa ry t o 
res t r ic t t he m a x i m u m c o n t i n u o u s h o r s e 
p o w e r b y a p l a c a r d b e c a u s e o f t he a i r 
p l a n e speed l imi t a t i ons s i nce t h e la t ter 

fare i n d i c a t e d o n the s p e e d p l aca rd s . 
., ( b ) A i r c r a f t a l t e r a t ions i n v o l v i n g 
•weight o r speed c h a n g e s b e y o n d t h o s e set 
' f o r t h a b o v e wi l l be a p p r o v e d b y t h e A d 
roinistrator, i f t he a p p l i c a n t s h o w s c o m 
p l i a n c e w i t h t h e a p p l i c a b l e a i r w o r t h i 
n e s s r e q u i r e m e n t s . 

<c> U n d e r I 3.19, i t wi l l b e n e c e s s a r y 
•to r equ i re such i nves t i ga t i ons o f l o c a l 
s t ruc ture , w e i g h t a n d b a l a n c e , p o w e r 

.p lan t ins ta l la t ions a n d f l igh t tests a s a r e 
n o r m a l l y i n v o l v e d i n a c h a n g e o f e n g i n e 
i type. H o w e v e r , e v e r y effort wi l l b e 
m a d e b y r e f e r e n c e t o d a t a a l r e a d y o n ' 
h a n d t o m i n i m i z e t h e a m o u n t o f tes t ing 
a n d s t ruc tura l ana lys i s r equ i red o f the ' 
a p p l i c a n t . 

, [CAR, Supp. 10, 18 F. R. 3281, Apr. 1951. Re-
designated and amended by Supp. 14rl7 P. R. 
9065, Oct. 11, 1952] 

A I R P L A N E C A T E G O R I E S 

§ 3.20 Airplane categories, ( a ) F o r 
t he p u r p o s e o f ce r t i f i ca t ion u n d e r th i s 
par t , a i rp lanes a r e d i v i d e d u p o n t h e bas i s 
o f t he i r i n t e n d e d o p e r a t i o n i n t o t he f o l 
l o w i n g c a t e g o r i e s : . ( 

~ ( 1 ) Normal-suffix N. A i r p l a n e s I n 
th i s c a t e g o r y a r e i n t e n d e d f o r n o n a c r o -
b.atic, n o n s c h e d u l e d pas senge r , a n d non-
s c h e d u l e d c a r g o o p e r a t i o n . 

( 2 ) Utttity-sufflx U. A i rp l anes In th i s 
j c a t e g o r y a r e i n t e n d e d f o r n o r m a l o p e r a 
t i o n s a n d l i m i t e d a c r o b a t i c maneuvers , 
T h e s e a i rp l anes a r e n o t su i t ed f o r use in, 
s n a p o r inve r t ed m a n e u v e r s . 

N O T E : The -following Interpretation of! 
paragraph (a) (2) was Issued May 15, 1947,; 
,12 P. R , 3434: The phrase "limited acrobatlci 
maneuvers" as used in §3.6 (now 6 3,20) Is: 
Interpreted to include steep turns, spins, J 
stalls .(except whip stalls), lazy eights, and 
chaudelles. 

( 3 ) Acrobatic-suffix A. A i r p l a n e s i n 
th i s c a t e g o r y wi l l h a v e n o spec i f i c r e 
s t r i c t ions a s t o t y p e o f m a n e u v e r p e r 
m i t t e d unless t he necess i ty t h e r e f o r is 
d i s c lo sed b y t he r e q u i r e d f l ight tests. 

(b> A n a i rp l ane m a y b e ce r t i f i ca ted 
u n d e r t he r e q u i r e m e n t s o f a pa r t i cu l a r 
•ca tegory , o r i n m o r e t h a n o n e c a t e g o r y , 

p r o v i d e d t h a t a l l o f t he r equ i r emen t s o f 
;,each s u c h c a t e g o r y a r e m e t . S e c t i o n s 
• o f th i s p a r t w h i c h a p p l y t o o n l y o n e o r 
m o r e , b u t n o t all , c a t e g o r i e s a r e i d e n t i 
f ied i n this pa r t b y t he a p p r o p r i a t e suf- i 
fixes a d d e d t o t he s e c t i o n n u m b e r , a s 

! i n d i c a t e d i n p a r a g r a p h ( a ) o f th i s sec- ! 
t ion . A l l s ec t i ons n o t ident i f ied b y a; 
suffix a r e a p p l i c a b l e t o all ca tegor ies , 
e x c e p t a s o the rwise spec i f ied . 
[OAR, Amdt, 3-7, 17 P. R. 1086, Feb. 5, 1952] 

5 3 .20-1 Approved maneuvers for nor
mal category aircraft (CAA interpreta
tions which apply tot 3 . 2 0 ) . T h e p h r a s e 
" n o n a c r o b a t i c o p e r a t i o n " as u s e d i n 
5 3.20 ( a ) ( 1 ) i s i n t e rp re t ed t o m e a n t h a t 
t y p e o f o p e r a t i o n i n w h i c h t h e a i rc ra f t 

;is l im i t ed t o t h o s e m a n e u v e r s Inc iden ta l 
to n o r m a l frying a n d i n c l u d i n g stalls, 
( e x c e p t w h i p s t a l l s ) a n d t u rns i n w h i c h 
t he a n g l e o f b a n k is n o t i n e x c e s s o f 60° 

* [CAR, Supp. 10, 16 F. R. 3278, Apr. 14, 1951. 
"Redesignated and amended by Supp. 14, 17 
F. R. 8065, Oct. 11, 19S2] 

S 3 .20-2 Approved limited acrobatic 
[maneuvers for utility category air-
\craft (QAA,inter.pretations which apply 

file:///craft
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to § 320). T h e ph ra se " l i m i t e d a c r o 
b a t i c .maneuvers" as used in 5 3.20 ( a ) ( 2 ) 
is i n t e rp re t ed t o i nc lude sp ins ( w h e r e 
a p p r o v e d f o r t he pa r t i cu l a r t y p e a i r -
!p l ane ) , l azy e igh ts , chande l l e s a n d s t eep 
t u rns i n w h i c h t he ang l e o f b a n k is i n 
excess o f 60" , I t i s r e c o g n i z e d t h a t a i r 
c ra f t i n th i s c a t e g o r y are a l so c a p a b l e or 
p e r f o r m i n g al l n o r m a l m a n e u v e r s l is ted 
i n | 3.20-1 f o r n o r m a l c a t e g o r y a i rc raf t . 
A l t h o u g h it is poss ib le i n m a n y a i rp lanes 
t o p e r f o r m o t h e r a c r o b a t i c m a n e u v e r s , 
s u c h as l o o p s , w i t h o u t e x c e e d i n g a i r speed 
a n d s t r eng th l imi ta t ions , i n e x p e r i e n c e d 
o r un ins t ruc t ed p i lo t s a r e l ikely t o g e t 
i n t o difficulty. I t is t h e r e f o r e c o n s i d e r e d 
u n w i s e to l abe l s u c h m a n e u v e r s " a p 
p r o v e d " i n t he A i r p l a n e P l igh t M a n u a l . 
[CAB, Supp. 10, 16 F. B. S278, Apr. 14, 1951. 
Redesignated and amended by Supp. 14, 17 
F. B. 9065, Oct. 11, 1952) 

SUBPART B—FLIGHT REQUIREMENTS 

GENEEAI, 

§•3.61 Policy re proof of compliance. 
C o m p l i a n c e w i t h t h e r equ i r emen t s s p e c i 
fied i n th is s u b p a r t g o v e r n i n g f u n c t i o n a l 
c h a r a c t e r i s t i c s sha l l b e d e m o n s t r a t e d b y 
su i t ab le f l igh t o r o the r tests c o n d u c t e d 
u p o n a n a i rp l ane o f t he t y p e , o r b y c a l 
cu l a t i ons b a s e d u p o n the t es t da t a r e 
f e r r ed to a b o v e , p r o v i d e d tha t t he resul ts 
so o b t a i n e d a re subs tan t ia l ly equa l i n a c 
c u r a c y t o t h e resul ts o f d i r e c t t e s t ing : 
C o m p l i a n c e w i t h e a c h r e q u i r e m e n t m u s t 
b e p r o v i d e d a t t he c r i t i ca l c o m b i n a t i o n 
o f a i rp l ane w e i g h t a n d c e n t e r o f g rav i ty 
p o s i t i o n w i t h i n t h e r a n g e o f e i the r for , 
w h i c h ce r t i f i ca t ion is des i red . S u c h 
c o m p l i a n c e m u s t b e d e m o n s t r a t e d b y 
s y s t e m a t i c i nves t iga t ion o f all p r o b a b l e 
w e i g h t a n d c e n t e r o f g r av i t y c o m b i n a 
t i ons o r m u s t b e r e a s o n a b l y i n f e r a b l e 
f r o m s u c h a s a r e Invest igated. 

§ 3 . 6 2 Flight test pilot. T h e a p p l i c a n t 
sha l l p r o v i d e a p e r s o n h o l d i n g a n a p 
p r o p r i a t e p i l o t cer t i f ica te t o m a k e t h e 
H i g h t tests, b u t a de s igna t ed r e p r e s e n t a 
t ive o f t h e A d m i n i s t r a t o r m a y p i l o t t h e 

a i r p l a n e i n s o f a r as t ha t m a y b e n e c e s s a r y 
. for t he d e t e r m i n a t i o n o f c o m p l i a n c e 
w i t h t he a i rwor th ines s r equ i rement s . 

. § 3.63 Noncompliance with test re
quirements. Official t y p e tests wi l l b e 
d i s c o n t i n u e d unt i l c o r r e c t i v e m e a s u r e s 
h a v e b e e n t a k e n b y t h e a p p l i c a n t w h e n 
e i t h e r : 

( a ) T h e a p p l i c a n t ' s test p i l o t is u n a b l e 
o r unwi l l i ng t o c o n d u c t a n y o f t he r e 
qu i red f l igh t t es t s ; o r 

, ( b ) I t e m s o f n o n c o m p l i a n c e w i t h r e 
q u i r e m e n t s a re f o u n d w h i c h m a y r e n d e r 
a d d i t i o n a l tes t d a t a m e a n i n g l e s s o r a r e 
o f s u c h n a t u r e as t o m a k e fu r the r tes t 
i n g u n d u l y h a z a r d o u s . 

§ 3.64 Emergency egress. A d e q u a t e 
p r o v i s i o n s sha l l b e m a d e f o r e m e r g e n c y 
egress a n d use o f p a r a c h u t e s b y m e m b e r s 
o f t h e c r e w d u r i n g t h e flight tes ts . 

§ 3 . 6 5 Report. T h e a p p l i c a n t sha l l 
s u b m i t t o t he representa t ive , o f t h e A d 
m i n i s t r a t o r a r e p o r t c o v e r i n g al l c o m p u 
t a t i o n s a n d tests r equ i red i n c o n n e c t i o n 
With c a l i b r a t i o n o f i n s t rumen t s u s e d f o r 
. test p u r p o s e s a n d c o r r e c t i o n o f tes t r e 

sul ts t o s t a n d a r d a t m o s p h e r i c c o n d i t i o n s . 
T h e represen ta t ive o f t h e A d m i n i s t r a t o r 
w i l l c o n d u c t a n y f l igh t tests w h i c h h e 
finds t o b e necessa ry i n o rde r t o c h e c k 
t h e c a l i b r a t i o n a n d c o r r e c t i o n r epor t . 

W E I G H T RANGE AND CENTER O F G R A V I T Y 

13 .71 Weight and balance, ( a ) T h e r e 
' sha l l be es tab l i shed , as a pa r t o f t h e t y p e 
i n spec t i on , r anges o f w e i g h t a n d c e n t e r 
o f g r av i t y w i t h i n w h i c h t he a i rp l ane m a y 
be sa fe ly ope ra t ed . 

( b ) W h e n l o w fue l a d v e r s e l y af fec ts 
b a l a n c e o r s tabi l i ty , t he a i rp l ane shal l b e 
so tes ted as t o s imu la t e t he c o n d i t i o n 
ex is t ing w h e n the a m o u n t o f usab le fuel 
o n b o a r d d o e s n o t e x c e e d 1 g a l l o n f o r 
every 12 m a x i m u m c o n t i n u o u s h o r s e 
p o w e r o f t he e n g i n e o r e n g i n e s ins ta l led , 

i 3.71-1 Weight and balance limita
tions for flight tests (.CAA policies which 
apply to 13.71 (a)), ( a ) P l i g h t tests 
s h o u l d be c o n d u c t e d a t t h e m a x i m u m 
w e i g h t f o r w h i c h t he a i rp l ane is t o b e 
ce r t i f i ca ted a n d a t n o t i m e d u r i n g t h e 
t es t s h o u l d t he w e i g h t e x c e e d t h e f o l 
l o w i n g t o l e r a n c e s f r o m t h e m a x i m u m 
w e i g h t : 

Tolerance 
Item (percent) 

General + 6 ; —10. 
Flight characteristics, general + S; — Id. 
Flight characteristics, critical 

items affected by weight . + B; — 1. 

( b ) T h e f o r w a r d a n d r e a r w a r d c e n t e r 
o f g rav i ty d u r i n g . f l ight test loading 1 ' 
s h o u l d b e w i t h i n a t o l e r a n c e o f 7 p e r c e n t 
o f t h e to t a l t r ave l f o r w h i c h t he a i rp l ane 
is t o b e cer t i f ica ted . 

( c ) W h e n t h e m a x i m u m w e i g h t a t 
m a x i m u m c e n t e r o f g r a v i t y l imi t s c a n n o t 
b e o b t a i n e d p r a c t i c a l l y du r ing t y p e tests , 
a i r c ra f t spec i f i ca t ions c e n t e r o f g r av i t y 
l imi ts i n f o r m a t i o n s h o u l d b e r e f e r r ed t o 
t h e Chief , A i r c r a f t Div i s ion , Civi l A e r o 
n a u t i c s A d m i n i s t r a t i o n , W a s h i n g t o n , 

• D . C , f o r ru l ing . 
( d ) T h e a i r p l a n e ce r t i f i ca ted w e i g h t 

a n d c e n t e r o f g r av i t y r a n g e s h o u l d n o t 
e x c e e d t h e a u t h o r i z e d s t ruc tura l l imi t s . 
[Supp. 10, 16 F. R. 3282, Apr. 14, 1951. Re
designated by Supp. 14,17 F. R. 9066, Oct. 11, 
1952J 

§ 3.72 Use of ballast. R e m o v a b l e 
ba l las t m a y b e used t o e n a b l e a i r p l a n e s 
t o c o m p l y w i t h t h e S i g h t r e q u i r e m e n t s 
i n a c c o r d a n c e w i t h t he f o l l o w i n g p r o v i 
s i o n s : 

( a ) T h e p l a c e o r p l a c e s f o r c a r r y i n g 
ba l las t sha l l b e p r o p e r l y des igned , i n 
s ta l led , a n d p l a in ly m a r k e d as spec i f ied 

. in § 3.766. 

( b ) T h e A i r p l a n e P l i g h t M a n u a l sha l l 
i n c l u d e ins t ruc t ions r e g a r d i n g t he p r o p e r 
d i spos i t ion o f t he r e m o v a b l e ba l las t u n 
de r all l o a d i n g c o n d i t i o n s f o r w h i c h s u c h 
ba l las t is necessa ry , as spec i f ied i n 
§5 3.766 a n d 3.777. 
[Amdt. 03-0, 11 F. R. 13370, Nov. 9, 1946, as 
amended by Amdt. 3-9, 17 F. B. 11631, Dee. 
20, 1952] 

§ 3 . 7 2 - 1 . Use of ballast (.CAA policies 
which apply to § 3.72). ( a ) R e m o v a b l e ) 
bal las t m a y b e u s e d in a c c o r d a n c e with] 
13 .72 p r o v i d e d c o m p l i a n c e is d e m o n s 

s t ra ted w i t h § 3.72 \ a ) arid ( b ) as r e 
l a ted i t ems . I f t he a i rp l ane d o e s no t ! 
h a v e a n A i r p l a n e P l igh t M a n u a l , t h e « f n -
s t ruc t ions r e g a r d i n g use o f t he bal las t , 
s h o u l d be i n c l u d e d o n t h e p l a c a r d p r e 
s c r i b e d i n § 3.766. 

( b ) I f m i suse o f ba l las t w o u l d r e s u l t 
i n a pa r t i cu la r ly d a n g e r o u s s i tuat ion, : 

: s u c h as sp in r e c o v e r y difficulties, a w a r n 
i n g n o t e s h o u l d b e i n c l u d e d i n t h e i n -

' s t ruc t ions . 
( c ) B e c a u s e o f t he o p e r a t i o n a l diffi

cu l t ies l ike ly to o c c u r i n us ing r e m o v a b l e 
< bal las t , i t s h o u l d b e used o n l y as a l a s t 
! r e so r t w h e n i t is f o u n d t h a t fixed ba l l a s t 

c a n n o t a c c o m p l i s h t he p u r p o s e w i t h o u t 
se r ious ly l imi t ing t he ut i l i ty o f t h e a i r 
p l a n e . O n n e w d e s i g n s m a n u f a c t u r e r s 
s h o u l d m a k e e v e r y effort t o a r r a n g e o r 
m o d i f y t h e des igns t o a v o i d t h e use o f 
r e m o v a b l e bal las t . 
[Supp. 10, 18 F. E. 3282, Apr, 14, 1951] 

§ 3 . 7 3 Empty weight. T h e e m p t y 
w e i g h t a n d c o r r e s p o n d i n g c e n t e r o f 
g r a v i t y l o c a t i o n sha l l i n c l u d e a l l fixed 
ba l las t , t h e unusab l e fuel supp ly ( see 
§ 3 . 4 3 7 ) , u n d r a i n a b l e o i l , fu l l e n g i n e 
c o o l a n t , a n d h y d r a u l i c f luid. T h e 
w e i g h t a n d l o c a t i o n o f i t ems o f e q u i p 
m e n t ins ta l led w h e n t h e - a i rp lane is 
w e i g h e d shal l b e n o t e d i n t he A i r p l a n e 
P l i g h t M a n u a l . 

§ 3.73-1 New production aircraft; 
empty weight and c . g. determination 
(CAA policies which apply to § 3.73) — 
( a ) Purpose. T h e p u r p o s e o f th i s s e c t i o n 
is t o p r o v i d e a p r o c e d u r e w h i c h wil l p e r 
m i t m a n u f a c t u r e r s o f n e w a i rc ra f t , as 
desc r ibed i n p a r a g r a p h ( b ) o f th i s s e c 
t i o n , t o es tabl ish a n ave rage e m p t y 
w e i g h t a n d e m p t y c . g . f o r s u c h a i rc ra f t , 
t hus a v o i d i n g t he necess i ty o f w e i g h i n g 
e a c h a i rc raf t . 

( b ) Cocerao-e . A i r c r a f t t o w h i c h t h e 
p r o c e d u r e ou t l i ned he re in m a y b e a p p l i e d 
a re t h o s e w h i c h a r e n e w l y m a n u f a c t u r e d 
i n a c c o r d a n c e w i t h r equ i r emen t s c o n 
t a i n e d i n th i s pa r t , a n d P a r t 4 a o f th i s 
s u b c h a p t e r ( e x c e p t t r a n s p o r t c a t e g o r y ; 
a i r c r a f t ) , a n d w h i c h a r e p r o d u c e d u n d e r 

! the t e r m s o f a p r o d u c t i o n cer t i f ica te . 
( c ) Procedure. M a n u f a c t u r e r s p r o 

d u c i n g a i rc ra f t in . a c c o r d a n c e w i t h t h e ' 
r e q u i r e m e n t s p r e s c r i b e d i n p a r a g r a p h 
( b ) o f this s e c t i o n w h o are in te res ted i n 
es tab l i sh ing an a v e r a g e e m p t y w e i g h t 
a n d e m p t y c . g. in l ieu o f a c tua l l y w e i g h - -
l n g e a c h a i rc ra f t , s h o u l d p r e p a r e a n d 
f o r w a r d t h r o u g h t h e loca l A v i a t i o n 
S a f e t y A g e n t t o t he Chief , M a n u f a c t u r 
i n g I n s p e c t i o n B r a n c h , f o r c o o r d i n a t i o n 
a n d app rova l , a de ta i led p r o p o s a l r e g a r d 
ing t h e p r o c e d u r e t o b e f o l l o w e d i n e s 
t ab l i sh ing t h e s y s t e m o u t l i n e d i n th i s 
sec t ion . A n y p r o p o s a l s u b m i t t e d b y a 
m a n u f a c t u r e r w h i c h c a n b e s h o w n t o 
a c h i e v e t h e o b j e c t i v e o f t h e p re sen t 
r equ i r emen t s a p p l y i n g t o w e i g h t a n d 
b a l a n c e c o n t r o l ; i. e., a n a c c u r a t e d e 
t e r m i n a t i o n o f a v e r a g e e m p t y w e i g h t 
a n d e m p t y c . g., wi l l b e c o n s i d e r e d 
•acceptable . 

( d ) Example. T h e f o l l o w i n g e x a m p l e 
ou t l ines a n a c c e p t a b l e m e t h o d fo r e f f ec t 
i n g th is s y s t e m : 
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( 1 ) A c t u a l l y w e i g h a n d de termine 1 

e m p t y c , g, o f five t o t en a i r c ra f t o f ai 
pa r t i cu la r m o d e l , w h i c h h a v e c o m p a r 
a t ive ly iden t ica l e q u i p m e n t instal led, t o 
d e t e r m i n e t h e a v e r a g e w e i g h t a n d c, g. 

( 2 ) W e i g h a n ind iv idua l a i r c ra f t a t 
r egu la r in te rva l s ; e. g., e a c h t e n t h a i r 
craf t , as c i r c u m s t a n c e s a n d c o n d i t i o n s 
m a y w a r r a n t , f o r t he p u r p o s e o f d e t e r 
m i n i n g c o n t i n u e d a c c u r a c y o f t he i n i 
t ial e m p t y w e i g h t a n d c . g. es tabl i shed . 

( 3 ) W h e n the s p o t c h e c k i n g , as p r e 
s c r i b e d i n s u b p a r a g r a p h ( 2 ) o f th i s p a r 
a g r a p h ind ica t e s a va r i a t i on in w e i g h t In 
exces s o f 1 p e r c e n t o f t he ini t ia l ly estab-! 
l i s h e d e m p t y w e i g h t a n d / o r a va r i a t ion 
im t h e e m p t y w e i g h t c . g . i n exces s of 

p e r c e n t o f t h e M A C , a n e w average ; 
s h o u l d b e es tab l i shed i n a c c o r d a n c e w i t h 
s u b p a r a g r a p h ( I ) o f th i s p a r a g r a p h . 

( 4 ) I n a s m u c h as a w e i g h t a n d bal
a n c e r e p o r t is r equ i red In c o n n e c t i o n with) 
e a c h a i rc ra f t p r e s e n t e d fo r ce r t i f i ca t ion , 
t h e s e repor t s m a y b e c o m p u t e d f o r a i r 
c ra f t w h i c h a r e n o t ac tua l ly w e i g h e d ; 
S u c h r e p o r t s s h o u l d b e m a r k e d " c o m 
p u t e d " f o r t h o s e a i rc ra f t w h i c h a r e n o t 
ac tua l ly w e i g h e d , a n d o the r r e p o r t s wi l l 
be m a r k e d "ac tua l . " 
(Supp. S, 14 F. B. 6742, Sept. 20, 1949] 

§ 3.73-2 Empty weight items (CAA 
interpretations which apply to § 3 . 7 3 ) . 
( a ) T h e e m p t y w e i g h t m u s t a t least i n -

. c lude t he I tems c o v e r e d i n § 3.73, Any, 
a d d i t i o n a l I t ems s u c h as d e - i c e r f luid , 
w a s h w a t e r a n d to i l e t c h e m i c a l , i f c a r 
r i ed , s h o u l d b e i n c l u d e d i n t he e m p t y 
'we igh t , or so h a n d l e d t h a t t h e y wi l l b e 
i n c l u d e d i n t he useful l o a d a n d t a k e 
off w e i g h t . 

( b ) I n a n y case , o f cou r se , t h e e q u i p 
m e n t list s h o u l d c l ea r ly ref lec t w h i c h 
I tems a re i n c l u d e d i n t h e e m p t y w e i g h t . 
I f th is is d o n e , i t is n o t be l i eved t h a t 
c o n f u s i o n wi l l resul t a t s o m e la te r d a t e 
as t o wha t , is o r is n o t a d d e d i n t o t h e 
e m p t y w e i g h t . 
|Supp. 10, 16 F. B. 3283, Apr. 14, 1951T 

5 3.73-3 Unusable fuel supply and 
undrainable oil (CAA interpretations 
which apply to § 3 . 7 3 ) . ( a ) Unusab l e 
fuel is d e t e r m i n e d b y t he p rov i s ions of 
§ 3.437. T h e unusab le fue l , w h e t h e r o r 
n o t g rea te r t h a n 5 p e r c e n t o f t he fue l 
t a n k c a p a c i t y or o n e g a l l o n (see § 3 .440) 
s h o u l d b e i n c l u d e d i n t he e m p t y weighty 
I f t h e u n u s a b l e fuel s u p p l y is greater] 
t h a n 5 p e r c e n t or o n e ga l lon , t he fuel ' 
quan t i t y i n d i c a t o r s h o u l d b e m a r k e d i n 
a c c o r d a n c e wi th t he p r o v i s i o n s of § 3.761. 

( b ) U n d r a i n a b l e oi l is def ined as t ha t 
oi l w h i c h r e m a i n s i n t he s y s t e m a f te r 
d r a i n i n g o i l f r o m all a i r c ra f t c o m p o n e n t s 
i n c l u d i n g t he eng ine b y m e a n s of t h e oil 
dra ins p r o v i d e d , w i t h t h e a i r c ra f t i n 
g r o u n d a t t i tude . 

( c ) A l l fuel a n d oi l w e i g h t i n t he a i r 
p l a n e t h a t is n o t m e a s u r e a b l e b y t he 
g a u g e s p r o v i d e d s h o u l d b e a c c o u n t e d f o r , 
p r e f e r a b l y i n i nc lu s ion i n t he e m p t y 
we igh t . 
[Supp. 10, 16 F. B. 3283, Apt. 14, 1951] 

§ 3 . 7 4 Maximum weight. T h e m a x - ; 
i r . I U M w e i g h t sha l l n o t e x c e e d a n y o f the.; 
f o l l o w i n g : 

( a ) T h e w e i g h t s e l ec t ed b y t he appl i^ 
can t . 

. ( b ) T h e d e s i g n w e i g h t f o r w h i c h t h e ; 

s t ruc ture h a s b e e n p r o v e n . 
( c ) T h e m a x i m u m w e i g h t a t w h i c h 

c o m p l i a n c e w i th all o f t he r equ i r emen t s 
speci f ied is d e m o n s t r a t e d , a n d shal l n o t 
b e less t h a n the s u m o f t he w e i g h t s o f 
t h e f o l l o w i n g : 

( 1 ) T h e e m p t y w e i g h t as def ined b y 
13 .73 , 

( 2 ) O n e ga l lon o f usab le fue l ( see 
§ 3.437) fo r e v e r y ' s e v e n m a x i m u m c o n 
t i nuous h o r s e p o w e r f o r w h i c h t he a i r 
p l a n e is cer t i f ica ted . 

( 3 ) T h e full o i l c a p a c i t y . 
( 4 ) 170 p o u n d s i n all sea ts ( n o r m a l 

c a t e g o r y ) o r 190 p o u n d s i n a l l seats 
(u t i l i ty a n d a c r o b a t i c c a t e g o r y ) unless 
p l a c a r d e d o the rwise , 

§ 3.75 Minimum weight. T h e m i n - ; 
i m u m w e i g h t sha l l n o t e x c e e d t he s u m o f 
t h e we igh t s o f t he f o l l o w i n g : 

( a ) T h e e m p t y w e i g h t as de f ined b y 
§ 3.73. 

( b ) T h e m i n i m u m c r e w n e c e s s a r y t o 
o p e r a t e t he a i rp l ane (170 p o u n d s f o r 
e a c h c r e w m e m b e r ) . 

( c ) O n e g a l l o n o f usab le fue l (see 
§ 3.437) f o r e v e r y 12 m a x i m u m c o n 
t i n u o u s h o r s e p o w e r f o r w h i c h t h e a i r 
p l a n e is ce r t i f i ca ted . 

( d ) E i the r 1 g a l l o n o f o i l f o r e a c h 
25 ga l l ons o f fue l spec i f ied i n ( c ) o r 1 
' ga l lon o f o i l f o r e a c h 75 m a x i m u m c o n 
t i nuous h o r s e p o w e r f o r w h i c h t he a i r 
p l a n e is cer t i f ica ted , w h i c h e v e r is g rea te r , 

§ 3.76 Center of gravity position. I f 
t h e c e n t e r o f g r av i t y pos i t i on u n d e r 
a n y poss ib le l o a d i n g c o n d i t i o n b e t w e e n 
t h e m a x i m u m w e i g h t as spec i f ied i n 
§ 3.74 a n d t h e m i n i m u m w e i g h t a s 

s p e c i f i e d i n § 3 . 7 5 lies b e y o n d ( a ) t he 
e x t r e m e s se l ec t ed b y t h e app l i can t , o r 
(b )^ the e x t r e m e s f o r w h i c h t he s t ruc tu re 
h a s b e e n - p r o v e n , o r ( c ) t he e x t r e m e s f o r 
w h i c h c o m p l i a n c e w i t h a l l f u n c t i o n a l r e 
qu i r emen t s w e r e d e m o n s t r a t e d , l o a d i n g 
ins t ruc t ions sha l l b e p r o v i d e d in t he A i r 
p l a n e F l i g h t M a n u a l as spec i f i ed i n 
§ 3.777-3.780. 

: 5 3.76-1 Center of gravity position 
(CAA policies which apply to 1 3 . 7 6 ) . 
( a ) I t is sugges t ed tha t as w i d e a r a n g e 
o f c . g. as p r a c t i c a b l e b e inves t iga ted 
(us ing bal las t if n e c e s s a r y ) i n t he f l ight 
tests t o p r o v i d e f o r fu tu re c h a n g e s i n 
e m p t y w e i g h t c . g. w i t h o u t r e r u n n i n g 
tests o r s t ruc tu ra l analys is . 

( b ) W h e r e p r ac t i cab l e , t h e e x t r e m e 
c . g. pos i t i ons s h o u l d b e inves t iga ted , 
b o t h i n s t ruc tura l des ign a n d f l igh t t es t s 
i n c o m b i n a t i o n wi th m a x i m u m w e i g h t 
(us ing bal las t i f n e c e s s a r y ) to m a k e 
l o a d i n g ins t ruc t ions as s i m p l e as poss ib l e , 
a n d a lso p r o v i d e f o r fu ture c h a n g e s i n 
e m p t y w e i g h t c . g. a n d useful l o a d . 

( c ) I n ca ses w h e r e t he pe rmiss ib le c . 
pos i t i ons v a r y w i t h m a x i m u m we igh t , I t 
is sugges ted t ha t a n o t e b e i n c l u d e d i n 
t he l o a d i n g in s t ruc t i on p o r t i o n o f t he 
A i r p l a n e F l i g h t M a n u a l adv i s ing o w n e r s 
t o c o n t a c t t h e a i rp l ane m a n u f a c t u r e r f o i 

n e w l o a d i n g in s t ruc t ions w h e n a n y 
c h a n g e is m a d e t o t h e a i rp l ane wh ich ; 
w o u l d a p p r e c ' a b l y affect t he l o c a t i o n o f 
t he e m p t y w e i g h t c . g. o r t he useful l o a d . 
fSUPD. 10, 16 F. R. 3283, Apr. 14, 1951] 

PERFORMANCE REQUIREMENTS 

GENERAL 

s, 3.80 Alternate performance require
ments. T h e p rov i s ions o f gS 3 84. 3.85, 
3.86, a n d 3.112 ( a ) ( 2 ) ( i i ) sha l l n o t b e 
a p p l i c a b l e t o a i rp lanes h a v i n g a m a x i 
m u m cer t i f ica ted t ake -o f f w e i g h t o f 6,000 
p o u n d s o r less. I n l ieu thereof , s u c h a i r 
p l anes sha l l c o m p l y w i t h t he p rov i s ions 
o f §§ 3.84a, 3.85a, 3.87, a n d 3.112 ( c ) . 
'Amdt. 3-4, 15 F. R. 8900, Dec. 15, 1950] 

§ 3.81 Performance. T h e f o l l o w i n g 
i t e m s o f p e r f o r m a n c e shal l b e de t e r 
m i n e d a n d t h e a i rp l ane sha l l c o m p l y w i th 
t he c o r r e s p o n d i n g r e q u i r e m e n t s i n 
s t a n d a r d a t m o s p h e r e a n d still air . 

§ 3.82 Definition of stalling speeds. 
( a ) Vs0 d e n o t e s t he t rue i n d i c a t e d s ta l l 
i n g speed , if ob t a inab l e , o r t he m i n i m u m 
s t e a d y f l igh t s p e e d a t w h i c h t he a i rp l ane 
is c o n t r o l l a b l e , i n m i l e s pe r h o u r , w i t h : 

( 1 ) E n g i n e s id l ing , t h ro t t l e s c l o s e d ( o r 
n o t m o r e t h a n sufficient p o w e r f o r z e r o 
t h r u s t ) , 

. ( 2 ) P rope l l e r s i n p o s i t i o n n o r m a l l y 
u s e d f o r take-off , 

( 3 ) L a n d i n g g e a r e x t e n d e d , 
(4) W i n g flaps i n t h e l a n d i n g p o s i t i o n , 
( 5 ) C o w l flaps c l o s e d , 
( 6 ) C e n t e r o f g r av i t y i n t he m o s t u n 

f a v o r a b l e p o s i t i o n w i t h i n t he a l l owab le 
l a n d i n g range, , 

(7) T h e w e i g h t o f t he a i rp l ane equa l 
to t h e w e i g h t i n c o n n e c t i o n w i t h w h i c h 
TA„ is be ing used as a f a c t o r to d e t e r m i n e 
a requi red p e r f o r m a n c e . 

( b ) VSl d e n o t e s t he t rue i n d i c a t e d 
s ta l l ing speed , if ob t a inab le , o t h e r w i s e 
t he c a l c u l a t e d v a l u e in m i l e s p e r h o u r , 
w i t h : 

( 1 ) E n g i n e s id l ing , th ro t t l es c l o s e d ( o r 
n o t m o r e t h a n sufficient p o w e r f o r z e r o 
t h r u s t ) , 

( 2 ) P rope l l e r s i n p o s i t i o n n o r m a l l y 
used f o r take-off , t h e a i r p l a n e i n a l l 
o t h e r r e spec t s (f laps, l a n d i n g gear , e t c . ) 
i n t he pa r t i cu l a r c o n d i t i o n ex i s t ing i n 
the pa r t i cu l a r tes t i n c o n n e c t i o n w i t h 
w h i c h V3l is b e i n g used . 

( 3 ) T h e w e i g h t o f t he a i rp l ane equal 
to t he w e i g h t i n c o n n e c t i o n w i t h w h i c h 
7 S l is be ing used as a f a c t o r t o d e t e r m i n e 
a r e q u i r e d p e r f o r m a n c e . 

( c ) T h e s e s p e e d s sha l l b e d e t e r m i n e d 
b y flight tests u s ing t he p r o c e d u r e o u t 
l i ned i n § 3.120. 

§ 3 . 8 2 - 1 "Zero thrust" (CAA inter
pretations which apply to I 3 . S 2 ) . A s 
used i n 5 3.82 ( a ) ( 1 ) a n d ( b ) . ( 1 ) t h e 
t e r m " z e r o th rus t" c o n t a i n e d i n t he 
p h r a s e " e n g i n e s id l ing , th ro t t les c l o s e d 
( o r n o t m o r e t h a n sufficient p o w e r f o r 
ze ro t h r u s t ) " is i n t e rp re ted t o p e r m i t 
"ze ro t h rus t a t a speed n o t g rea te r t h a n 
110 p e r c e n t o f t he s ta l l ing s p e e d . " 
[Supp. 1, 12 F. R. 3434, May 28, ,1947, as 
amended by Amdt. 1,14 F. R. 36, Jan. 5, 19491 
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§ 3.83 Stalling speed. Vs0 a t m a x i 
m u m w e i g h t sha l l n o t e x c e e d 70 m i l e s p e r 
ihour f o r (1) s i n g l e - e n g i n e a i rp lanes a n d 
( 2 ) m u l t i e n g i n e a i rp l anes w h i c h d o n o t 
h a v e t he r a t e o f c l i m b w i t h c r i t i ca l e n 
g ine inope ra t ive spec i f ied i n § 3.85 ( b ) . 

TAKE-OFF 
5 3.84 Take-off. ( a ) T h e d i s t a n c e r e 

qu i red t o t ake off a n d c l i m b o v e r a 50-
f o o t obs t ac l e sha l l b e d e t e r m i n e d under : 
t he f o l l o w i n g c o n d i t i o n s : 

(1) M o s t u n f a v o r a b l e c o m b i n a t i o n o f 
w e i g h t a n d c e n t e r o f g r av i t y l o c a t i o n , 

( 2 ) E n g i n e s o p e r a t i n g w i th in t h e a p 
p r o v e d l imi t a t i ons , 

(3) C o w l f laps i n t h e p o s t i o n n o r 
m a l l y u s e d f o r take-of f . 

( b ) U p o n o b t a i n i n g a h e i g h t o f 50 f e e t 
a b o v e t he leve l t ake-of f su r f ace , t h e air
p l a n e sha l l h a v e a t t a ined a s p e e d o f n o t 
less t h a n 1.3 Vs, un less a l o w e r s p e e d o f 
n o t less t h a n Vx p lus 5 c a n b e s h o w n t o 
b e s a f e u n d e r a l l c o n d i t i o n s , i n c l u d i n g 
t u r b u l e n c e a n d c o m p l e t e e n g i n e fa i lu re . 

( c ) T h e d i s t ance so o b t a i n e d , t he t y p e 
o f s u r f a c e f r o m w h i c h m a d e , a n d t h e p e r 
t i n e n t i n f o r m a t i o n w i t h r e s p e c t t o t h e 
c o w l f l ap pos i t ion , t he use o f flight-path; 
c o n t r o l d e v i c e s a n d l a n d i n g g e a r r e t r a c 
t i o n s y s t e m sha l l b e e n t e r e d i n t h e A i r 
p l a n e P l i g h t M a n u a l . T h e t ake -o f f sha l l 1 

h e m a d e i n s u c h a m a n n e r t ha t i t s r e 
p r o d u c t i o n sha l l n o t r equ i re a n e x c e p 
t iona l d e g r e e o f skil l o n t he p a r t o f t h e 
p i l o t o r e x c e p t i o n a l l y f a v o r a b l e c o n d i 
t i o n s . 

§3.84-1 Take-off performance (CAA, 
policies which apply to § 3:84). T o m e e t 
t h e r e q u i r e m e n t s o f § 3.84 p e r t a i n i n g t o 
ce r t i f i ca t ion o f t ake-of f p e r f o r m a n c e a n d 
to p r o v i d e t he A i r p l a n e F l i g h t M a n u a l 

- p e r f o r m a n c e d a t a requi red i n § 3.780 ( a ) 
(3) a n d (4), t h e f o l l o w i n g p r o c e d u r e m a y 
b e used du r ing official t y p e t e s t s : 

<a) T h e g r o u n d a n d c l i m b d i s t a n c e s 
m a y b e d e t e r m i n e d s e p a r a t e l y a n d the; 
c o r r e c t e d d a t a p i e c e d t o g e t h e r ( a s l s ; 

n o w d o n e i n t h e t r a n s p o r t c a t e g o r y ) . ! 
T h u s , f o r t h e s imples t p r o c e d u r e , the] 
a i rp l ane w o u l d b e a c c e l e r a t e d o n (or 
n e a r ) t h e g r o u n d w i t h gear e x t e n d e d toi 
a speed n o t less t h a n l-3Viv a n d a c l i m b 
s e g m e n t t o t he 50 - foot h e i g h t p o i n t With, 
g e a r e x t e n d e d w o u l d b e d e t e r m i n e d b y 
s a w - t o o t h c l i m b da ta . I f i t is d e s i r e d 
t o a s s u m e r e t r a c t i o n o f t h e l a n d i n g g e a r 
a t a n ear l ie r p o i n t , s u c h p o i n t s h o u l d b e 
a s sumed t o o c c u r n o t ear l ier t h a n thati 
w h i c h w o u l d b e used in n o r m a l take-offs , 
T h e a c c e l e r a t i o n t o 1.3VSl s h o u l d then-
b e m e a s u r e d as a b o v e , w i t h gea r r e t r a c 
t i o n be ing in i t i a ted a t t h e se l ec t ed speedy 
I f gea r r e t r a c t i o n is c o m p l e t e d b e f o r e 
r e a c h i n g 1.3Vtj, o n l y o n e c l i m b segment , 
w i t h gea r r e t r ac ted , n e e d b e d e t e r m i n e d . 
I f r e t r a c t i o n is n o t c o m p l e t e d du r ing a c 
ce l e r a t i on to 1.3Vi l f t w o c l i m b s e g m e n t s 
s h o u l d b e d e t e r m i n e d ; o n e w i t h g e a r 
e x t e n d e d f o r t h e t i m e p e r i o d n e c e s s a r y 
t o c o m p l e t e r e t r a c t i o n ; t h e s e c o n d w i t h 
g e a r r e t r ac t ed . T h e a c c e l e r a t i o n s e g 
m e n t s h o u l d b e d e t e r m i n e d pho tog raph 
i c a l l y , , a n d a m i n i m u m o f t h r ee t r i a l 

s h o u l d b e m a d e u p t o speeds equal t o o r 
g rea te r t h a n 1.3VSl. ] 

Nora: (CAA camera equipment may be: 
obtained on a loan basis). 

( b ) B a s e d u p o n the C A A ' s expe r i ence ! 
t o da te , t he tes t m e t h o d ou t l ined i n p a r a 
g r a p h ( a ) o f th i s s e c t i o n h a s g iven the] 
des i red a c c u r a c y o f results . I t a l so p r o 
v ides sui table m e a n s f o r s h o w i n g the! 
a p p r o x i m a t e ca l cu l a t ed effect o f t e m p e r - j 
a tu re a n d a l t i tude u p o n c l i m b ( u p to 
7,000 f e e t ) . 

NOTE: It is.permissible for other methods 
to be used in accomplishing these tests, pro
viding that any method used is one which: 
the average pilot may be reasonably expected 
to duplicate without use of unusual still or 
experience, and one which produces equiva
lent accuracy. The operating procedure 
which must be followed to achieve the meas
ured performance should in all cases be 
described In the Airplane Flight Manual. 

( c ) T h e t ake -o f f a n d c l i m b r e q u i r e 
m e n t s o f § § 3.84 a n d 3.85 w e r e wr i t t en 
to assure t h e a i rp lane ' s abi l i ty t o c l e a r 
obs t ac l e s i n t h e v ic in i ty o f t he a i rpor t . 
C o n s e q u e n t l y , t he w i n g f lap used f o r the. 
a i r b o r n e p o r t i o n o f t h e takeoff t o t he 
5 0 - f o o t h e i g h t s h o u l d n o t e x c e e d t h a t 
used f o r t he " n o r m a l c l i m b c o n d i t i o n " o f 
§ 3.85 ( a ) . H o w e v e r , i f t he a p p l i c a n t so 
desi res , h e m a y e n t e r add i t i ona l t a k e - o f f 
d a t a in t h e A i r p l a n e F l i g h t M a n u a l in. 'Which t h e S a p se t t ing spec i f ied i n § 3.84 
o r § 3.85 ( a ) h a s b e e n e x c e e d e d , p r o 
v ided t he p o r t i o n o f t he flight p a t h b e 
y o n d t h e 5 0 - f o o t p o i n t w h i c h wi l l c o v e r 
t he t r ans i t ion t o n o r m a l c l i m b c o n f i g u r a 
t i o n o f i 3.85 ( a ) , is a l so i nc luded . 

(Supp. 10, 16 F. B. 3283, Apr. 14, 1951] 

§ 3 .84-2 Measurement of seaplane 
take-off distances (CAA interpretations 
which apply to § 3.84 ( c ) ) . T h e s t a n d 
a r d s ta r t ing p o i n t f o r t he m e a s u r e m e n t 
o f s e a p l a n e t a k e - o f f d i s t a n c e s m a y be 
a s s u m e d t o b e t h e p o i n t a t w h i c h t h e 
s eap l ane h a s a t t a ined a n ini t ial s p e e d o f 
t h r ee mi le s p e r h o u r d u r i n g take-off . 
[Supp. 10, 16 F. E. 3283, Apr. 14, 1951] 

§ 3.84-3 Take-off speed (CAA inter
pretations which apply to § 3.84 ( o > ) . 
1.3 X F 3 j o r Vx+5 s p e e d s h o u l d b e used 
f o r t ake -o f f e v e n if t h ro t t l i ng b a c k is 
n e c e s s a r y t o p r e v e n t e x c e e d i n g r. p . m.-
l imi ts . 
[Supp. 10, 16 F. K.-32BS, Apr. 14, 1951] 

§ 3,84a Take-off requirements; air
planes of 6,000 lbs. or less. A i r p l a n e s 
h a v i n g a m a x i m u m cer t i f i ca ted t ake -o f f 

w e i g h t o f 6,000 lbs . o r less sha l l c o m p l y 
w i t h t he p r o v i s i o n s o f th i s sec t ion , 
, ( a ) T h e e l eva to r c o n t r o l f o r t a i l w h e e l 
t y p e a i rp lanes sha l l b e suff ic ient to, m a i n 
t a i n a t a speed equal t o 0.8 V*, a n a i r 
p l a n e a t t i tude w h i c h wi l l p e r m i t h o l d i n g 
the a i rp l ane o n t he r tuSvay un t i l 1 a. s a f e 
take-ofE speed is attained^ 

( b ) T h e e l eva to r c o n t r o l f o r n o s e 
.whee l t y p e a i rp lanes shal l b e sufficient t o 
r a i s e t h e n o s e w h e e l c l e a r o f t h e t a k e 
off su r face a t a s p e e d equal t o 0.85 V j t . 

( c ) T h e cha rac t e r i s t i c s p r e s c r i b e d in 
p a r a g r a p h s ( a ) a n d ( b ) o f th is sec t ion ' 

sha l l b e d e m o n s t r a t e d w i t h : ' 
(1) T a k e - o f f p o w e r , ( 2 ) m o s t u n 

f a v o r a b l e we igh t , ( 3 ) m o s t u n f a v o r a b l e 
c . g. pos i t i on . 

( d ) I t sha l l b e demons t ra ted , - tha t t he 
a i rp lane wi l l take off sa fe ly w i t h o u t r e 
qu i r ing a n e x c e p t i o n a l d e g r e e o f p i l o t i ng 

..skill. 

[Amdt. 3-4, 15 F. R. 8900, Dec. 15, 1950] 

CLIMB 
§ 3.85 Climb—(a) Normal climb con

dition. T h e s t e a d y r a t e o f c l i m b a t 
sea leve l sha l l be a t l eas t 300 f ee t p e r 
m i n u t e , a n d t he s teady ' a n g l e o f c l i m b 
a t l eas t 1:12 f o r l a n d p l a n e s o r 1:15 f o r 
seap lanes w i t h : 

( 1 ) N o t m o r e t h a n m a x i m u m c o n t i n 
u o u s p o w e r o n al l eng ines , 

( 2 ) L a n d i n g g e a r fu l ly r e t r ac ted , 
( 3 ) W i n g flaps i n t ake -o f f pos i t i on , 
(4) C o w l flaps i n t he p o s i t i o n used i n 

c o o l i n g tests__ spec i f ied i n §§ 3.581-3.596J 
( b ) Ctymb with inoperative engine. 

A l l m u l t i e n g i n e a i rp lanes h a v i n g a s t a l l 
i n g speed Vs„ g r ea t e r t h a n 70 mi le s p e r 
h o u r o r a m a x i m u m w e i g h t g rea t e r t h a n 
6,000 p o u n d s sha l l h a v e a s t eady ra te of, 
c l i m b o f a t l eas t 0.02 V 3 ( )

3 i n f e e t p e r 
m i n u t e a t a n a l t i tude o f 5,000 f e e t w i t h 
t h e c r i t i ca l e n g i n e i n o p e r a t i v e a n d : 

( 1 ) T h e r e m a i n i n g e n g i n e s o p e r a t i n g 
a t n o t m o r e t h a n m a x i m u m c o n t i n u o u s 
p o w e r , 

( 2 ) T h e i n o p e r a t i v e p r o p e l l e r i n t h e 
m i n i m u m d r a g pos i t i on , 

(3) L a n d i n g g e a r r e t r ac t ed , 
• ( 4 ) W i n g flaps i n t h e m o s t f a v o r a b l e 
pos i t i on , 

( 5 ) C o w l flaps i n t he p o s i t i o n used i n 
c o o l i n g tests spec i f ied i n §§ 3.581-3.596. 

( c ) Balked landing conditions. The-
s t e a d y a n g l e o f c l i m b a t s ea leve l sha l l ' 
b e a t leas t 1:30 w i t h : 

( 1 ) T a k e - o f f p o w e r o n a l l eng ines , 
( 2 ) L a n d i n g g e a r e x t e n d e d , 
( 3 ) W i n g flaps i n l a n d i n g pos i t i on . 

I f r a p i d r e t r a c t i o n is poss ib le w i t h safetys 
w i t h o u t loss o f a l t i tude a n d . w i t h o u t r e 
qu i r ing s u d d e n c h a n g e s o f a n g l e o f attack" 
o r e x c e p t i o n a l skil l o n t he p a r t o f t h e 
p i lo t , w i n g flaps m a y b e r e t r ac t ed . 

§ 3.85-1 Rate of climb (CAA policies, 
which apply to § 3 . 8 5 ) , T o m e e t t h e 
r equ i r emen t s o f § 3,85 it is n e c e s s a r y t h a t 
a su i tab le m e t h o d b e e m p l o y e d f o r t h e 
p u r p o s e o f d e t e r m i n i n g t h e ra tes Of 
c l i m b . T h e A d m i n i s t r a t o r wi l l a c c e p t 
t h e f o l l o w i n g p r o c e d u r e f o r th i s p u r p o s e : 

T h i s m e t h o d o f o b t a i n i n g ra tes o f 
c l i m b is t h r o u g h the d e r i v a t i o n o f a p o l a r 
c u r v e o b t a i n e d f r o m a series o f s a w 
t o o t h c l i m b s a t va r i ous speeds . W h e n 
s a w - t o o t h c l i m b s are e m p l o y e d , a m i n i 
m u m o f five d i f ferent speeds is requi red . 
H o w e v e r , d e m o n s t r a t i o n c l i m b s t o p r o v e 

; t he a r t i c l e m e e t s t he m i n i m u m c l i m b 
' r e q u i r e m e n t , m a y b e m a d e a t o n e g i v e n 
; a i r s p e e d . I n s u c h cases , t he m i n i m u m 
n u m b e r o f c l i m b s a t o n e a i r s p e e d sha l l 
b e n o t less t h a n th ree . T h i s m a y n o t b e 
i n t e rp r e t ed t o m e a n t he bes t t h r ee o f a 
n u m b e r o f c l i m b s . I n t he e v e n t a d d i 
t i o n a l c l i m b s a r e m a d e t he a v e r a g e o f 
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. ( b ) A r e l axa t ion -o f t h e p rope l l e r p i t c h 
se t t ing r e q u i r e m e n t s t ipu la ted b y § 3.419 
( a ) m a y b e g r a n t e d , h o w e v e r , f o r a n 
a i rp l ane fa l l ing i n t o t he f o r e g o i n g clas
s i f icat ion, w h e n i t s h o w s a m a r g i n a l i t em: 
o f p e r f o r m a n c e as , f o r e x a m p l e , w h e n i t 
c a n m e e t t he r a te o f c l i m b r e q u i r e m e n t 
o f § 3.85 ( a ) f o r n o r m a l c l i m b , b u t m a y 

L have difficulty i n m e e t i n g t he a n g l e o f 
c l i m b r equ i r emen t s o f § 3.85 ( a ) f o r n o r 
m a l c l i m b a n d / o r § 3,85 ( c ) f o r ba lked , 
' l and ing . I n th i s case , it wi l l b e p e r m i s - . 
s ib le to use a l o w e r p r o p e l l e r p i t c h 
se t t ing t h a n spec i f ied i n I 3.419 Ca) , i n 
o r d e r t o o b t a i n r a t ed e n g i n e r. p . m . at. 
t h e bes t a n g l e o f c l i m b s p e e d : Provided, 
A c c e p t a b l e e n g i n e c o o l i n g c a n b e d e m o n 
s t ra ted a t t h e l o w e r s p e e d a s s o c i a t e d 
w i t h t he bes t ang l e o f c l i m b . I n employ
i n g th i s p r o c e d u r e , c o n s i d e r a t i o n s h o u l d 
a l so b e g i v e n t o t h e f o l l o w i n g : 

( 1 ) T h a t t he b e s t a n g l e o f c l i m b s p e e d 
f o r t he ba lked l a n d i n g c o n d i t i o n m a y b e 
c o n s i d e r a b l y , l o w e r t h a n the b e s t a n g l e 
o f c l i m b s p e e d f o r t h e n o r m a l c l i m h 
c o n d i t i o n . 

( 2 ) T h a t a s a resul t o f s u b p a r a g r a p h 
- (1 ) o f t h i s p a r a g r a p h , t he e n g i n e w o u l d 
n o r m a l l y h a v e t o b e pa r t t h ro t t l ed t o 
a v o i d e x c e e d i n g r a t e d r. p . m , a t t h e 
h i g h e r speeds , a n d w o u l d t he re fo re de
v e l o p less t h a n r a t e d p o w e r f o r show
i n g c o m p l i a n c e w i t h t he n o r m a l c l i m b 
a n d t ake -o f f r equ i r emen t s o f II 3.85 ( a ) 
a n d 3.84, r e spec t ive ly . 
(Supp. 10, 16 F. R. 3283, Apr. 14, 1951] 

1 3 . 8 5 a Climb requirements; a i r 
planes of 6,000 lbs. or less. Airplanes , 
h a v i n g a m a x i m u m cer t i f i ca ted t ake -o f f 
w e i g h t o f 6,000 lbs . o r l e s s sha l l c o m p l y 
w i t h the. r e q u i r e m e n t s pf th i s s e c t i o n . 

( a ) Climb; take-off, climb condition, 
T h e s t eady jrate o f clirhb,.at sea level sha l l 
n o t ' b e less* t h a n 10 Vs., / b r 300 f ee t p e r 
m i n u t e , w h i c h e v e r is: t h e g rea te r , wi th : 
<1> T a k e - o f f pbwer , - (2 ) l a n d i n g g e a r ex
t e n d e d , (3) w i n g flaps i n t ake -o f f posi
t i on , ( 4 ) c o w l f laps i n t h e ' p o s i t i o n used 
i n c o o l i n g tes t s spec i f i ed i n §§ 3.581; 
t h r o u g h 3.596. 

( b ) Climb with inoperative • engine.', 
All m u l t i e n g i n e a i rp l anes h a v i n g a stall
i n g s p e e d Vi 0 g r ea t e r t h a n 70 m i l e s per: 
h o u r sha l l h a v e a s t e a d y ra te o f c l i m b o f 

•at least 0.02 Vs0* i n f ee t p e r m i n u t e a t a n 
a l t i tude o f 5,000 f e e t w i t h t h e c r i t i ca l 
e n g i n e i n o p e r a t i v e a n d : CD T h e r e m a i n 
i n g eng ines o p e r a t i n g a t n o t m o r e t h a n 
m a x i m u m c o n t i n u o u s p o w e r , <2) t h e i n 
o p e r a t i v e p rope l l e r in t he m i n i m u m d r a g 
p o s i t i o n , ( 3 ) l a n d i n g g e a r r e t r ac t ed , ( 4 ) 
w i n g f laps in t h e m o s t f a v o r a b l e pos i t i on , 
( 5 ) c o w l f laps i n t he p o s i t i o n u s e d i n 

- coo l ing tests spec i f ied i n §5 3.581 t h r o u g h 
3.596. 

c h a n g e s o f a n g l e o f a t t a c k o r e x c e p t i o n a l : ' 
ski l l o n t h e p a r t o f t h e p i lo t , w i n g f laps 
m a y b e r e t r ac t ed . 

[Amdt. S-4, 15 P. R. 8900, Dec. 15, 1950] 

LANDING ' 
§ 3.86 Landing. Ca) T h e h o r i z o n t a l 

d i s t a n c e r equ i red t o l a n d a n d t o c o m e t o 
a c o m p l e t e s t o p ( t o a s p e e d o f a p p r o x i -

; m a t e l y 3 mi l e s p e r h o u r f o r seap lanes o r 
f loa t p l a n e s ) f r o m a p o i n t a t a h e i g h t o f 
50 f e e t a b o v e t h e l a n d i n g su r f ace sha l l 
b e d e t e r m i n e d as f o l l o w s : 

( 1 ) I m m e d i a t e l y p r i o r t o r e a c h i n g t h e 
5 0 - f o o t a l t i tude , a s t ead* g l id ing a p 
p r o a c h shal l h a v e b e e n m a i n t a i n e d , w i t h 
a t rue i n d i c a t e d a i r speed o f a t l eas t 
1.3V*0. 

(2) T h e l a n d i n g shal l b e m a d e i n s u c h 
a m a n n e r t ha t t he re is n o excess ive v e r 
t ica l a c c e l e r a t i o n , n o t e n d e n c y to b o u n c e , 
n o s e o v e r , g r o u n d l o o p , p o r p o i s e , o r 
w a t e r l o o p , a n d in s u c h a m a n n e r t ha t 
i ts r e p r o d u c t i o n shal l h o t r e q u i r e a n y 
e x c e p t i o n a l d e g r e e o f skil l o n t h e p a r t o f 
t he p i l o t o r e x c e p t i o n a l l y f a v o r a b l e c o n 
d i t ions , 

( b ) T h e d i s t a n c e so ob ta ined , t h e t y p e 
o f l a n d i n g su r f ace o n w h i c h m a d e a n d 
t he pe r t i nen t i n f o r m a t i o n w i t h r e s p e c t 
t o c o w l f lap p o s i t i o n , a n d t he use o f flight 
p a t h c o n t r o l dev i ces sha l l b e en t e r ed i n 
t he A i r p l a n e P l i g h t M a n u a l . 

• § 3.86-1 Landing distances (.CAA pol
icies which' apply to I 3 . S S ) . T h e A d 
m i n i s t r a t o r wi l l n o t a p p r o v e t h e use o f 
l a n d i n g d i s t ances o b t a i n a b l e w i t h r e - ' 
ve r se - th rus t p rope l l e r s i n es tab l i sh ing 
l a n d i n g f ield l eng ths unt i l s u c h t i m e a s 
sufficient e x p e r i e n c e / w i t h t he i r use is 
ava i lab le f o r p r o p e r c o n s i d e r a t i o n o f all 
r e l a t ed f a c t o r s i n v o l v e d i n t h e es tab l i sh
m e n t o f adequa t e a i rpor t l e n g t h s f o r 
r o u t i n e l and ings . 
[Supp. 1, 12 P. B. 3437, May 28, 1947, as 
amended by Amdt. 1, 14 F. B. 36, Jan. 5, 
1949] 

§ 3,86-2 Use of camera equipment 
(CAA policies which apply to § 3M). 
T h e l a n d i n g d i s t a n c e s h o u l d b e d e t e r 
m i n e d p h o t o g r a p h i c a l l y . C A A c a m e r a 
e q u i p m e n t is ava i lab le o n a l o a n bas is . 
[Supp. 10, 16 F .B . 3284, Apr. 14, 1951] . 

1 3 . 8 7 Landing requirements; air-, 
planes of 6,000 lbs. or less. F o r a n air-; 
p l a n e h a v i n g a m a x i m u m cer t i f i ca ted 
t ake -o f f w e i g h t o f 6,000 lbs, o r less i t sha l l 
b e d e m o n s t r a t e d t h a t t h e a i rp l ane c a n 
b e sa fe ly l a n d e d a n d b r o u g h t t o a s t o p 
Wi thout requi r ing a n e x c e p t i o n a l d e g r e e 
o f p i l o t i ng skil l , "arid w i t h o u t excess ive 
ve r t i c a l a c c e l e r a t i o n , t e n d e n c y to b o u n c e , 
n o s e o v e r , g r o u n d l o o p , p o r p o i s e , o r w a t e r 
l o o p . 
[Amdt. 8-4. 15 F. E. 8900. Deo. 15, 1950] 

t h e to ta l sha l l b e t he va lue to b e a c c e p t e d . 
I t sha l l b e pe rmiss ib le , h o w e v e r , to d i s 
c a r d a n y c l i m b s w h i c h are o b v i o u s l y iri 
e r r o r d u e t o s u c h f a c t o r s a s t u rbu l en t 
a i r . 

;j8upp. 1, 12 F. B. 3434, May 28, 1947, as 
.amended by Amdt. 1, 14 F. R. 36, Jan, 5, 
1949] 

• § 3 .85-2 "Normal climb" and "cooling 
test procedure for single-engine air
planes" (CAA interpretations which ap--
ply to 5 3 .S5) . I n c o n n e c t i o n w i t h a n y 
a p p l i c a t i o n t o h a v e a n a i rc ra f t cer t i f ied 
f o r a i rwor th ines s u n d e r a c o m b i n a t i o n 
o f t he r e q u i r e m e n t s o f th i s pa r t a n d 
F a r t 4a o f th is s u b c h a p t e r as au thor ized . 
W t h e p r o v i s i o n s o f § 3.2, t he i t e m s ofl 
" n o r m a l c l i m b " (§ 3.85 ( a ) ) a n d "coo l ing-
t es t p r o c e d u r e f o r s i n g l e - e n g i n e a i r 
p l a n e s " (5 3 .586 ) , sha l l b e c o n s t r u e d b y 
t h e A d m i n i s t r a t o r as " re la ted i t ems . " 
[Supp. 1, 12 F, P.. 343B, May 28, 1947, as 
amended by Amdt. 1, 14 F. E. 36, Jan. 5, 
•1949] 

§ 3.85-3 "Rapid retraction" (CAA in
terpretations which apply to § 3.85). 
T h e A d m i n i s t r a t o r wi l l c o n s i d e r r e t r a c 
t i o n o f f laps i n 2 s e c o n d s o r less as 
c o m p l i a n c e w i t h t h e f a c t o r o f "rapic^ 
r e t r a c t i o n " as t h a t p h r a s e is used i n 
13 .85 ( c ) . 

[Supp. 1, 12 F. B. 3435, May 28, 1947, as 
amended by Amdt. 1, 14 F, B. 36, Jan. 5, 
1949] 

§ 3 .85-4 Weight for items of per
formance and flight characteristics 
(CAA interpretations which apply to 
§ 3 . 8 5 ) . F o r m u l t i e n g i n e a i rp l anes i n 
w h i c h t he d e s i g n l a n d i n g w e i g h t 

••(§ 3.242) is less t h a n t h e m a x i m u m 
w e i g h t ( | 3.74) f o r w h i c h ce r t i f i ca t ion 
is des i red , t he w e i g h t fo r i t ems o f p e r 
f o r m a n c e a n d flight cha rac t e r i s t i c s sha l l 
b e c o n s t r u e d b y t he A d m i n i s t r a t o r as t h e 
m a x i m u m w e i g h t def ined in. - § 3 . 7 4 . 
S u c h i t ems o f p e r f o r m a n c e a n d flight 
. charac te r i s t ics • sha l l cons i s t o f b a l k e d 
l a n d i n g ( c l i m b ) c o n d i t i o n s ( § 3 . 7 4 ) , 
l a n d i n g o v e r , 5 0 - f o o t obs t ac l e s (§ 3 . 8 6 ) ; 

(aSid al l , f l ight cha rac t e r i s t i c s tests i n thej 
" landing c o n f i g u r a t i o n . T h e d e s i g n ] 
w e i g h t c o v e r e d i n § 3.242 is i n t e n d e d forj 
use f o r s t ruc tu ra l d e s i g n p u r p o s e s only. ; 

[Supp. 1. 12 F. R. 3435, May 28, 1947, as: 
amended by Amdt. 1, 14 F. R. 36. Jan 5. 
1949] 

§ 3.85-5 Low-pitch propeller setting 
in normal climb position (CAA inter
pretations which apply to,, i 3.85 (a)>-.. 
( a ) I n t he e v e n t a n a i rp lane h a s : 

(1) A n e n g i n e f o r w h i c h t h e t a k e - o f f 
a n d m a x i m u m c o n t i n u o u s p o w e r r a t i ngs 
a r e iden t i ca l , a n d 

( 2 ) A fixed-pitch, * w o - p o s i t i o n o r s i m - : 
l i a r t y p e p rope l l e r , . ] 
t h e n t h e . r e g u l a t i o n s p r o v i d e , t h a t the ! 
bes t • r a t e o f c l i m b speed ispecified, i n ' 
§ 3 . 8 5 : ( a ) f o r . n o r m a l c l i m b , s h ' o u l d b e i 
d e t e r m i n e d wi th t h e l b w - p i t e h pr 'opaller 
se t t ing w h i c h w o u l d res t ra in t he engine : 
t o a n r. p . m . a t full t h ro t t l e no t ' e x c e e d 
i n g i t s pe rmiss ib le t ake -o f f r. p . m : (see, 
§ 3.419 ( a ) ) . 

Cc) Climb; balked landing condi
tions. T h e s t eady r a t e o f c l i m b a t sea 
leve l sha l l n o t b e less t h a n 5 Vs0 o r 200 
f e e t p e r m i n u t e , w h i c h e v e r is t he greater,-
w i t h : ( 1 ) T a k e - o f f p o w e r , ( 2 ) l a n d i n g 
g e a r e x t e n d e d , ( 3 ) w i n g flaps i n t h e 
l a n d i n g pos i t ion . I f r ap id r e t r a c t i o n is 
poss ib le w i t h sa fe ty , w i t h o u t loss o f a l t i 
t ude a n d w i t h o u t r equ i r ing s u d d e n 

FLIGHT CHARACTERISTICS 

§ 3.105 Requirements. • T h e a i rp l ane 
shal l m e e t t he r equ i r emen t s set f o r t h i n 
§"§ 3.106 t o 3.124 a t all n o r m a l l y expec ted! 
o p e r a t i n g a l t i tudes u n d e r a l l . c r i t i ca l 
l o a d i n g c o n d i t i o n s w i t h i n t h e r a n g e o f 
c e n t e r o f .gravity- and , e x c e p t as other-" 
wise spec i f i ed , -a t t he m a x i m u m w e i g h t 
f o r w h i c h ce r t i f i ca t ion is s o u g h t . 
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CONTROLLABILITY 
5 3.106* General. T h e a i rp lane shall 

b e sa t i s fac tor i ly c o n t r o l l a b l e a n d m a -
n e u v e r a b l e d u r i n g take-off , c l i m b , ievel 
flight, d ive , a n d l a n d i n g w i t h o r wi thout! 
p o w e r . I t sha l l b e poss ib le t o m a k e ai 
- smooth t r ans i t ion f r o m o n e flight cond i - j 
t i o n t o a n o t h e r , i n c l u d i n g tu rns andj 
jslips, w i t h o u t requi r ing a n e x c e p t i o n a l 
d e g r e e o f skill, a ler tness , o r s t r e n g t h o r i M r a c t e d as r a p i d l y a s poss ible , 
t he pa r t o f t he p i lo t , a n d w i t h o u t d a n g e r 
o f e x c e e d i n g t he l imi t l o a d f a c t o r under ' 
a l l c o n d i t i o n s o f o p e r a t i o n p r o b a b l e f o r 
t h e type , i n c l u d i n g f o r m u l t i e n g i n e air-l 
p l a n e s t h o s e c o n d i t i o n s n o r m a l l y en-; 
c o u n t e r e d i n t h e e v e n t o f s u d d e n fa i l - 1 

ure o f a n y eng ine . C o m p l i a n c e ' with; 
" s t r eng th o f p i l o t s " l imi t s n e e d n o t be ; 

d e m o n s t r a t e d by quan t i t a t ive tests u n 
less t h e A d m i n i s t r a t o r finds t he cond i - i 
t i o n t o b e m a r g i n a l . I n t h e la t ter case ! 

t h e y shal l n o t e x c e e d m a x i m u m values ' 
f o u n d b y t h e A d m i n i s t r a t o r to b e ap-j 
p r o p r i a t e f o r t he t y p e bu t i n n o c a s e 
sha l l t h e y e x c e e d t h e f o l l o w i n g l i m i t s : 

(a) For temporary appiication: Stick •_ , Wheel i , (b) For prolonged application. 
ISM ISO) 201 

1 Applied to rim.' 
§3,1Q7-tj Approved, acrobatic maneu

vers! I t sha l l b e d e m o n s t r a t e d tha t t he 
a p p r o v e d a c r o b a t i c m a n e u v e r s c a n bei 
p e r f o r m e d safely.. S a f e e n t r y speeds 
s h a l l b e d e t e r m i n e d f o r these m a n e u v e r s . 

• ,5 3 .108-A Acrobatic ihaneuvers. I t 
'shall b e d e m o n s t r a t e d t h a t a c r o b a t i c 
m a n e u v e r s c a n b e p e r f o r m e d read i ly a n d 
safe ly . : S a f e e n t r y speeds sha l l b e d e t e r 
m i n e d ^tor t he se m a n e u v e r s . 

5 3.109 Longitudinal control. T h e a i r -
p l a n e sha l l b e d e m o n s t r a t e d t o c o m p l y 
w i t h t h e f o l l o w i n g r e q u i r e m e n t s ; 

( a ) I t sha l l b e p o s s i b l e a t a l l s p e e d s 
b e l o w Vx t o p i t c h t he n o s e d o w n w a r d so 
t h a t t h e r a t e o f i nc rease i n a i r s p e e d is 
s a t i s f ac to ry f o r p r o m p t a c c e l e r a t i o n t o 
Vx w i t h : 

( 1 ) M a x i m u m c o n t i n u o u s p o w e r o n al l 
eng ines , t h e a i rp l ane t r i m m e d a t Vx. 

( 2 ) P o w e r off, a i rp lanes o f m o r e t h a n 
6,000 p o u n d s m a x i m u m w e i g h t t r i m m e d 
a t 1.4 VH, a n d a i rp lanes o f 6 ,000 ,pounds 
o r less m a x i m u m w e i g h t t r i m m e d a t 1.5 

( 3 ) ( i ) W i n g flaps a n d lanHing g e a r 
e x t e n d e d a n d 

( i i ) W i n g flaps a n d l a n d i n g g e a r r e 
t r ac t ed . . 
-•• ( b ) D u r i n g e a c h o f t h e con t ro l l ab i l i t y ' 
d e m o n s t r a t i o n s ou t l i ned b e l o w it sha l l 

•not requi re a c h a n g e in t he t r im c o n t r o l 
o r t h e e x e r t i o n o f m o r e c o n t r o l f o r c e t h a n j 
c a n b e r ead i ly app l i ed w i t h o n e h a n d f o r 
a s h o r t pe r i od . E a c h m a n e u v e r sha l l b e 
p e r f o r m e d w i t h t he l a n d i n g g e a r e x 
t ended . 

( 1 ) W i t h p o w e r off, flaps retracted, ' 
a n d t h e a i rp l ane t r i m m e d a s p re sc r ibed 
i n p a r a g r a p h ( a ) ( 2 ) o f th i s s e c t i o n , thg 

f laps sha l l h e e x t e n d e d as r ap id ly a s p o s -
sible wh i l e m a i n t a i n i n g t he a i r s p e e d a t 
a p p r o x i m a t e l y 40 p e r c e n t a b o v e t he i n 
s t an t aneous v a l u e o f t h e s ta l l ing speed . 

C2) S a m e a s s u b p a r a g r a p h ( 1 ) o f t h i s 
p a r a g r a p h , e x c e p t t he flaps sha l l be i n i 
t i a l ly e x t e n d e d a n d t he a i rp l ane t r i m m e d 
as p r e s c r i b e d i n p a r a g r a p h ( a ) ( 2 ) of' 
th is s e c t i o n , t h e n the flaps sha l l b e r e -

( 3 ) S a m e as s u b p a r a g r a p h ( 2 ) o f th i s 
p a r a g r a p h , e x c e p t m a x i m u m c o n t i n u o u s 
p o w e r sha l l be used . 

(41 W i t h p o w e r off, t h e flaps r e 
t r a c t e d , a n d t he a i rp lane t r i m m e d as 
p r e s c r i b e d i n p a r a g r a p h ( a ) <2) o f this, 
s e c t i o n , t ake-ef t p o w e r sha l l b e app l i ed 
,quiekly w h i l e t he s a m e a i r s p e e d is m a i n 
ta ined . 

( 5 ) S a m e as s u b p a r a g r a p h ( 4 ) o f t h i s 
pa rag raph , ' . e x c e p t w i t h t he f laps e x 
t e n d e d . 

( 6 ) W i t h p o w e r off, flaps e x t e n d e d , 
a n d t he a i rp l ane t r i m m e d as p r e s c r i b e d 
In p a r a g r a p h ( a ) (2 ) o f th i s s e c t i o n , a i r 
s p e e d s w i t h i n t h e r a n g e o f 1.1 t o 
1.7 Vij o r V), w h i c h e v e r is t h e lesser , sha l l 
b e o b t a i n e d a n d m a i n t a i n e d . 

( c ) I t sha l l b e poss ib le w i t h o u t t h e use 
o f e x c e p t i o n a l p i l o t i ng skil l t o m a i n t a i n 
essent ia l ly leve l flight w h e n flap r e t r a c 
t i o n f r o m a n y posi t ion, is in i t ia ted d u r 
i n g s t eady h o r i z o n t a l flight a t 1.1 V S l 

w i t h s i m u l t a n e o u s a p p l i c a t i o n o f n o t 
m o r e t h a n m a x i m u m c o n t i n u o u s p o w e r . 
lAmdt. 03-0, 11 F. R. 13370, Nov. 9, 1946, 
as amended by Amdt. 3-7,17 F. R. 1086. Feb, 
5, 1952] 

§ 3.110 Lateral and directional con-
trol. ( a ) I t sha l l b e poss ib le w i th m u l t i - • 
eng ine a i rp l anes t o e x e c u t e 15 -deg ree 
b a n k e d tu rns b o t h w i t h a n d aga in s t t he 
i n o p e r a t i v e e n g i n e f r o m s teady c l i m b a t 
1.4 Vsj o r Vs f o r t he c o n d i t i o n w i t h : 

(1) M a x i m u m c o n t i n u o u s p o w e r o n -
t h e o p e r a t i n g eng ines , 

( 2 ) R e a r m o s t c e n t e r . o f gravi ty , 
( 3 ) ( i ) L a n d i n g g e a r r e t r ac t ed a n d 
( i i ) L a n d i n g gear e x t e n d e d . 
(4) Wing , f l aps i n m o s t f a v o r a b l e c l i m b 

p o s i t i o n , 
( 5 ) M a x i m u m w e i g h t , 
( 6 ) T h e i nope ra t i ve p r o p e l l e r i n i ts 

m i n i m u m d r a g c o n d i t i o n . 
( b ) I t sha l l b e poss ib le w i t h m u l t i -

e n g i n e a i rp lanes , w h i l e h o l d i n g t he w ings > 
leve l la te ra l ly w i t h i n 5 deg rees , to e x e c u t e 
s u d d e n c h a n g e s i n h e a d i n g i n b o t h d i 
r e c t i o n s w i t h o u t d a n g e r o u s c h a r a c t e r 
ist ics b e i n g e n c o u n t e r e d . T h i s sha l l be : 
d e m o n s t r a t e d a t 1.4 Vs% o r TV u p t o h e a d 
i n g c h a n g e s o f 15 degrees , e x c e p t tha t t he 

; h e a d i n g c h a n g e a t w h i c h t he r u d d e r ''• 
f o r c e c o r r e s p o n d s t o t ha t spec i f ied i n 
§ 3.106 n e e d n o t b e e x c e e d e d , w i t h : j 

( 1 ) T h e c r i t i ca l e n g i n e inopera t ive , 
( 2 ) M a x i m u m con t inuous , p o w e r o n 

t he o p e r a t i n g e n g i n e <s ) , 
( 3 ) ( i ) L a n d i n g g e a r r e t r a c t e d a n d 
( i i ) L a n d i n g gear e x t e n d e d , 
( 4 ) W i n g flaps i n t h e m o s t f a v o r a b l e 

c l i m b pos i t i on , 

( 5 ) T h e i n o p e r a t i v e p r o p e l l e r i n its 
m i n i m u m d r a g c o n d i t i o n , 

( 6 ) T h e a i rp lane c e n t e r o f g rav i ty a t 
i t s r e a r m o s t posi t ion^ 

§ 3 . 1 1 1 Minimum c o n t r o l speed 
( V M ) . ( a ) A m i n i m u m speed sha l l b e 
d e t e r m i n e d u n d e r t h e c o n d i t i o n s s p e c i 
f ied b e l o w , s u c h t ha t w h e n a n y o n e 
e n g i n e is s u d d e n l y m a d e i n o p e r a t i v e a t 
t h a t speed , it sha l l b e poss ib le to r e c o v e r 
c o n t r o l o f t h e a i rp lane , w i t h t he one 
e n g i n e still i nope ra t ive , a n d to m a i n t a i n 
i t i n s t ra igh t flight a t t h a t speed , e i the r 
w i t h z e r o y a w o r , a t t h e o p t i o n o f t h e a p 
p l i can t , w i t h a b a n k n o t i n e x c e s s o f 5 
deg rees . S u c h s p e e d sha l l n o t e x c e e d 
1.3 V,lt Wi th : 

( 1 ) T a k e - o f f o r m a x i m u m ava i l ab l e 
p o w e r o n al l eng ines , 

( 2 ) R e a r m o s t c e n t e r o f gravi ty , 
( 3 ) F l a p s i n t ake -o f f pos i t i on , 
( 4 ) L a n d i n g gear r e t r ac t ed . 
( b ) I n d e m o n s t r a t i n g th i s m i n i m u m 

s p e e d , t he r u d d e r f o r c e requ i red t o m a i n 
ta in it sha l l n o t e x c e e d f o r c e s spec i f ied i n 
§ 3.106, n o r sha l l it b e n e c e s s a r y t o 
th ro t t l e the r e m a i n i n g eng ines . D u r i n g 
r e c o v e r y t he a i rp l ane shal l n o t a s s u m e ' 
a n y d a n g e r o u s a t t i tude , n o r sha l l it r e 
qu i re e x c e p t i o n a l skil l , s t r eng th , o r 
a le r tness o n t he pa r t o f the p i l o t to p r e 
v e n t a c h a n g e o f h e a d i n g i n e x c e s s o f . 
20 degrees b e f o r e r e c o v e r y is c o m p l e t e . 

§ 3 . 1 1 2 Requirements, ( a ) T h e m e a n s 
used f o r t r i m m i n g the a i rp l ane shal l b e 
s u c h that , a f te r b e i n g t r i m m e d a n d w i t h 
o u t fu r the r p ressure u p o n o r m o v e m e n t 
o f e i the r t he p r i m a r y c o n t r o l o r its c o r 
r e s p o n d i n g t r i m c o n t r o l b y t he p i l o t o r 
t he a u t o m a t i c p i lo t , t he a i rp l ane wi l l 
m a i n t a i n : 

( 1 ) La t e r a l a n d d i r ec t i ona l t r i m i n 
leve l flight a t a speed o f 0.9 Vh o r a t Vc, 
i f l o w e r , w i t h t he l a n d i n g gea r a n d w i n g 
S a p s r e t r a c t e d ; 

( 2 ) L o n g i t u d i n a l t r i m u n d e r t h e f o l 
l o w i n g c o n d i t i o n s : 

( i ) D u r i n g a c l i m b wi th , m a x i m u m 
c o n t i n u o u s p o w e r a t a speed b e t w e e n Vx 
a n d 1.4 v.,. 

(a) W i t h l a n d i n g g e a r r e t r a c t e d a n d 
w i n g flaps r e t r ac t ed , 

( b ) W i t h l a n d i n g gea r r e t r a c t e d a n d 
w i n g flaps i n the t ake -o f f pos i t i on . 

( i i ) D u r i n g a g l ide w i th p o w e r off a t a-
s p e e d n o t i n e x c e s s o f 1.4 Vs,, 

(a) W i t h l a n d i n g gear e x t e n d e d a n d 
w i n g flaps r e t r ac ted , 

( b ) W i t h l a n d i n g g e a r e x t e n d e d a n d 
w i n g flaps e x t e n d e d u n d e r t he f o r w a r d 
c e n t e r o f g r av i t y p o s i t i o n a p p r o v e d w i t h 
t he m a x i m u m au tho r i s ed w e i g h t . 

( c ) W i t h l a n d i n g g e a r e x t e n d e d a n d 
w i n g flaps e x t e n d e d u n d e r t he m o s t f o r 
w a r d c e n t e r o f g rav i ty p o s i t i o n a p p r o v e d , 
r egard less o f w e i g h t . 

( i i i ) D u r i n g leve l flight a t a n y s p e e d 
f r o m 0.9 Vh t o Vx o r 1.4 7 , , w i t h l a n d i n g 
g e a r a n d w i n g flaps r e t r ac t ed . 
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(b> i n a d d i t i o n to t h e a b o v e , mult i - i ' 
e n g i n e a i rp lanes sha l l m a i n t a i n Iong i - i 
t ud ina l a n d d i r e c t i o n a l t r i m a t a speed ' 
b e t w e e n Vv a n d 1.4 Vs1 du r ing c l i m b i n g ! 
.flight w i t h t h e c r i t i ca l o f t w o o r m o r e ; 
eng ines inopera t ive , w i t h : 

(1) T h e o t h e r e n g i n e ( s ) o p e r a t i n g at; 
m a x i m u m c o n t i n u o u s p o w e r , 

( 2 ) T h e l a n d i n g gea r r e t r ac ted , 
( 3 ) W i n g flaps r e t r ac ted , 
(4) B a n k n o t i n exces s o f 5 degrees . 

( c ) F o r a i rc ra f t h a v i n g a m a x i m u m -
cer t i f i ca ted take-of f w e i g h t o f 6,000 lbs , 
o r less, t he va lue spec i f ied i n p a r a g r a p h 
( a ) <2) ( i i ) o f th i s s e c t i o n shal l be 1.5 
V J , o r , i f t h e s ta l l ing speed Vs1 is n o t o b 
t a inab le i n t he pa r t i cu la r con f igu ra t i on , 
1.5 t imes t he m i n i m u m s t e a d y flight-
s p e e d a t w h i c h t he a i rp l ane is c o n t r o l 
l ab le . 
[Amdt. 03-0, 11 P. K. 13370, Nov. 9, 1948, as 
amended by Amdt. 3-4, 15 F. K. 8900, Deo. 
15, 1950] 

§ 3 , 1 1 2 - 1 Trim during a, glide (CAA 
policies which apply to §3.112). T h e 
f o l l o w i n g p e r f o r m a n c e s t anda rds wi l l b e 
used f o r t he p u r p o s e o f a d m i n i s t e r i n g 
§ 3 . 1 1 2 ( a ) ( 2 ) ( i i ) : 

( a ) I n t he c a s e o f n e w a i rp lane d e 
s igns w h i c h , d u e t o the i r b e i n g e q u i p p e d 
w i t h h i g h l if t dev ices , c a n n o t m e e t t he 
r equ i r ed t r i m a t 1.4 t imes stall s p e e d 
w i t h t he l a n d i n g gear a n d flaps e x 
t e n d e d , t h e A d m i n i s t r a t o r , a s a u t h o r i z e d 
i n § 3 .1 , wi l l a c c e p t , as b e i n g o f 
equ iva l en t sa fe ty , p e r f o r m a n c e wi th t he 
f laps e x t e n d e d b a s e d o n t h e f o l l o w i n g 
s t a n d a r d s : 

( 1 ) T h e f l a p - d o w n p o w e r - o f f s ta l l ing 
s p e e d shal l n o t e x c e e d 90 p e r c e n t o f t h e 
f l ap - r e t r ac t ed p o w e r - o f f s ta l l ing speed . 

( 2 ) T h e m i n i m u m t r i m s p e e d wi th 
p o w e r off, flaps a n d l a n d i n g gea r e x 
t e n d e d , u n d e r t he f o r w a r d c e n t e r o f 
g r a v i t y p o s i t i o n a p p r o v e d w i t h t he m a x i 
m u m a u t h o r i z e d we igh t , a n d u n d e r t he 
m o s t f o r w a r d c e n t e r o f g rav i ty p o s i t i o n 
a p p r o v e d , r egard less o f we igh t , sha l l n o t 
e x c e e d 1.5 t imes t he s ta l l s p e e d f o r t ha t 
c o n f i g u r a t i o n . 

( 3 ) T h e f o r c e r equ i red to m a i n t a i n 
• s teady f l ight i n th i s c o n f i g u r a t i o n a t 1.4 
Vi,, sha l l n o t e x c e e d 10 p o u n d s . 

(4) I t sha l l b e poss ib le , t r i m m e d i n 
this con f igu ra t i on , to e x e c u t e a n o r m a l 
p o w e r - o f f l a n d i n g w i t h o u t e x c e e d i n g a 
s t i ck f o r c e o f 40 p o u n d s , ' 

( 5 ) I t sha l l b e poss ib le , w i t h t h e s t i ck 
f ree , t o r e d u c e t h e .rate o f d e s c e n t t o z e r o 
a n d s imu l t aneous ly b r i n g t h e a i rp l ane t o 
a n a t t i tude su i t ab le f o r l a n d i n g , u s ing 
n o t m o r e t h a n m a x i m u m c o n t i n u o u s 
p o w e r . D u r i n g th i s d e m o n s t r a t i o n t he 
flaps-extended speed shal l n o t b e ex
ceeded . 

( b ) W h e n t h e s t anda rds set f o r t h 
a b o v e a r e re l ied u p o n to d e t e r m i n e c o m 
p l i a n c e wi th § 3.112, t he -Admin i s t r a to r 
wi l l a c c e p t as equ iva l en t safe ty a dem
ons t r a t i on o f t he f o l l o w i n g i t ems a t 
1.5 t imes stall s p e e d ins tead o f 1.4 
t imes stall s p e e d : 

L o n g i t u d i n a l c o n t r o l ( § 3.109 ( a ) a n d 
( b ) ( 2 ) , ( 5 ) , a n d ( 6 ) ) . 

S p e c i f i c j j o n d i t i o n s (§ 3.115 ( a ) ) . 

( c ) E i the r t h e r e q u i r e m e n t o f § 3.112 
( a ) ( 2 ) ( i i ) o r t h a t o f t he a l t e rna te 
m e t h o d o u t l i n e d i n p a r a g r a p h s ( a ) a n d 
( b ) o f th i s s e c t i o n s h o u l d b e m e t i n f u l l ; 
n o i n t e r p o l a t i o n b e t w e e n t he 1.4 V s , a n d 
1.5 Vjj ( f o r cases w h e r e t he .90 p e r c e n t 
f a c t o r c a n n o t be m e t ) rnay b e p e r m i t t e d . 
F o r e x a m p l e , a n a i rp lane w h o s e flaps-
d o w n stall speed is 95 p e r c e n t o f flaps-up. 
stall speed is n o t t o b e p e r m i t t e d to! 
d e m o n s t r a t e d m i n i m u m t r i m a t 1.45 Vsv 

b u t shou ld c o m p l y w i t h t h e o r i g ina l 
r e q u i r e m e n t i n § 3.112 ( a ) ( 2 ) ( i i ) . 
[Supp. 1, 12 F. R . 3435, May 28, 1947, as 
amended by Amdt. 1,14 F. H. 36, Jan. 5,1949; 
Supp. 10, 16 F. R. 3284, Apr. 14. 1951] 

§ 3.113 General. T h e a i rp lane shal l 
b e l ong i tud ina l ly , d i r ec t iona l ly . a n d l a t 
e ra l ly s table i n a c c o r d a n c e w i t h t he f o l 
l o w i n g sec t ions . Su i tab le s tab i l i ty and ' 
.control " f e e l ' 1 ( s ta t ic !stabilr tyV shal l b e 
r equ i red iii o t h e r 1 comi i t i bns n o r m a l l y 
e n c o u n t e r e d i n se rv ice , i f flight tests 
s h o w s u c h s tab i l i ty t o b e neces sa ry f 6 r 
sa fe o p e r a t i o n . 

§ 3.114 Static longitudinal stability. 
I n t he con f igu ra t i ons ou t l i ned i n § 3.115 
a n d wi th t he a i rp l ane t r i m m e d as i n d i 
ca t ed , t he cha rac t e r i s t i c s o f t he e l e v a t o r 
c o n t r o l f o r c e s a n d t he f r i c t i o n w i t h i n t he 
c o n t r o l s y s t e m shal l b e s u c h t h a t : 

( a ) A . p u l l sha l l b e r equ i red t o o b t a i n 
a n d m a i n t a i n speeds b e l o w the spec i f ied 
t r i m s p e e d a n d a p u s h t o o b t a i n a n d 
m a i n t a i n speeds a b o v e t he spec i f ied t r i m 
speed . T h i s sha l l b e s o a t a n y s p e e d 
w h i c h c a n b e o b t a i n e d w i t h o u t exces s ive 
c o n t r o l f o r c e , e x c e p t t h a t s u c h speeds 
n e e d n o t b e g r ea t e r t h a n t h e a p p r o p r i a t e 
m a x i m u m permiss ib le s p e e d o r less t h a n 
t h e m i n i m u m s p e e d i n s t e a d y uns ta l l ed 
f l ight . 

( b ) T h e a i r ' s p e e d . sha l l r e t u r n to 
w i t h i n 10 p e r c e n t o f t h e o r ig ina l t r i m 
s p e e d w h e n t h e c o n t r o l f o r c e is s l o w l y 
re leased f r o m a n y s p e e d w i t h i n t he l i m 
i ts de f ined i n p a r a g r a p h ( a ) o f th i s sec 
t ion , 

§ 3.115 Specific conditions. I n c o n 
d i t ions se t f o r t h in- t h i s s e c t i o n , w i t h i n 
t h e speeds specif ied, t he s tab le s l o p e o f 
s t i ck f o r c e versus s p e e d c u r v e sha l l b e 
s u c h t ha t a n y subs tan t ia l c h a n g e i n 
s p e e d is c l ea r ly pe rcep t i b l e t o t he p i l o t 
t h r o u g h a resu l t ing c h a n g e i n s t i ck 
f o r c e . 

( a ) Landing. T h e stick- f o r c e c u r v e 
sha l l h a v e a s tab le s lope a n d t he s t i ck 
f o r c e sha l l n o t e x c e e d 40 lbs^ a t a n y 
speed b e t w e e n 1.1 Vs1 a n d 1.8 Vit w i t h : 

( 1 ) W i n g flaps i n t he l a n d i n g pos i t i on , 
j ( 2 ) T h e l a n d i n g gea r e x t e n d e d . 

( 3 ) M a x i m u m w e i g h t , 
( 4 ) T h r o t t l e s c l o s e d o n a l l e n g i n e s , . 
( 5 ) A i rp l anes o f m o r e t h a n 6,000, 

p o u n d s m a x i m u m w e i g h t t r i m m e d a t 1.4' 
; V j j , a n d a i rp lanes o f 6,000 p o u n d s o r less 
, m a x i m u m w e i g h t t r i m m e d a t 1.5 V*,. 
•• ( b ) Climb. T h e s t i ck f o r c e c u r v e 
sha l l h a v e a s t ab le s l ope a t a l l speeds b e 
t w e e n 1.2 Vs, and.1 .6 V 3 l w i t h : 

( 1 ) W i n g flaps r e t r ac t ed , 

( 2 ) L a n d i n g g e a r r e t r ac ted , 
( 3 ) M a x i m u m w e i g h t , 
(4 ) 75 p e r c e n t o f m a x i m u m c o n t i n u 

o u s p o w e r , 
( 5 ) T h e a i rp l ane t r i m m e d a t 1.4 V J , . 
( c ) Cruising. ( 1 ) B e t w e e n 1.3- V S ] 

a n d t he m a x i m u m permiss ib le speed , t he 
s t i ck f o r c e c u r v e sha l l h a v e a s tab le s l ope 
a t a l l speeds o b t a i n a b l e w i t h a s t ick 
f o r c e n o t i n e x c e s s o f 40 p o u n d s w i t h : 

(1) L a n d i n g gea r r e t r ac ted , 
( i i ) W i n g flaps r e t r ac ted , 
( i i i ) M a x i m u m w e i g h t , 
( i v ) 75 p e r c e n t o f m a x i m u m c o n 

t i n u o u s p o w e r , 
( v ) T h e a i rp lane t r i m m e d f o r l eve l 

flight w i th 75 p e r c e n t o f t he m a x i m u m 
c o n t i n u o u s p o w e r . 

( 2 ) S a m e as s u b p a r a g r a p h ( 1 ) o f th i s 
p a r a g r a p h , e x c e p t t h a t t he l a n d i n g g e a r 
s h a l l . b e e x t e n d e d ; a n d t he leve l flight 
t r i m s p e e d n e e d n o t . b e e x c e e d e d . 
[Amdt. 03-0, 11 F. R. 13370, Nov. 9, 1946, as 
amended by Amdt. 3-7, 17 F. R. 1086, Feb. 5, 
1952] 

§ 3 . 1 1 6 Instrumented s t i c k force 
measurements. I n s t r u m e n t e d s t i c k 
f o r c e m e a s u r e m e n t s n e e d n o t " b e m a d e 
w h e n c h a n g e s i n s p e e d a r e c l ea r ly R e 
flected b y c h a n g e s i n s t i ck f o r c e s a n d t h e 
m a x i m u m f o r c e s o b t a i n e d i n t he a b o v e 
c o n d i t i o n s a re n o t excess ive . 

§ 3.117 Dynamic longitudinal stabil
ity. A n y s h o r t p e r i o d o sc i l l a t i on o c c u r 
r i n g b e t w e e n s tal l ing speed a n d m a x i 
m u m permiss ib le speed shal l b e heav i l y 
d a m p e d w i t h t h e p r i m a r y c o n t r o l s ( 1 ) 
f ree , a n d ( 2 ) i n a fixed pos i t ion . 

§ 3.118 .Directional and lateral sta
bility—(a) Three-control airplanes. 
( 1 ) T h e s ta t ic d i r ec t iona l s tabi l i ty , as 
s h o w n b y t he t e n d e n c y t o r e c o v e r f r o m a 
sk id w i t h r u d d e r f ree , sha l l b e pos i t ive 
for. all flap pos i t i ons a n d s y m m e t r i c a l 
p o w e r c o n d i t i o n s , a n d f o r a l l speeds 
f r o m 1.2 Vs , u p t o t he m a x i m u m p e r 
miss ib le s p e e d . 

( 2 ) T h e s ta t ic la tera l s tabi l i ty as. 
s h o w n b y t he t e n d e n c y t o raise t he l o w 
w i n g i n a s idesl ip, f o r a l l flap p o s i t i o n s 
a n d s y m m e t r i c a l p o w e r c o n d i t i o n s , sha l l : 

( i ) B e pos i t ive a t t he m a x i m u m p e r 
miss ible speed . 

( i i ) N o t b e nega t ive a t a speed equa l 
' t o l . 2 V S ] . 

( 3 ) I n s t ra igh t s t e a d y s ides l ips ( u n -
accelerateid f o r w a r d s l i p s ) , t he a i l e ron 
a n d r u d d e r c o n t r o l m o v e m e n t s a n d 
fo rces sha l l i nc r ea se s tead i ly , b u t n o t 
necessar i ly i n c o n s t a n t p r o p o r t i o n , a s t h e 
ang le o f s ides l ip is i n c r e a s e d ; t he ra te o f 
i n c r e a s e o f t he m o v e m e n t s a n d fo rces 
sha l l l ie b e t w e e n sa t i s fac to ry l imi t s u p 

.to s idesl ip ang les c o n s i d e r e d a p p r o p r i a t e 
to t he o p e r a t i o n o f t he t ype . A t g rea te r 
ang les , u p t o t ha t a t w h i c h t he full rud-r 
de r c o n t r o l is e m p l o y e d o r a r u d d e r p e d a l 
f o r c e o f 150 p o u n d s is o b t a i n e d , t he r u d 
de r p e d a l f o r c e s shall n o t reverse a n d .in
c r e a s e d r u d d e r de f l ec t ion sha l l p r o d u c e 

• i nc r ea sed ang les o f s ides l ip . Sufficient 1 

b a n k s h a l l a c c o m p a n y s ides l ipp ing to i n 
d i ca t e a d e q u a t e l y a n y depa r tu re from, 
s t eady u n y a w e d flight. 

http://shall.be
http://not.be
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(4) A n y s h o r t - p e r i o d o sc i l l a t i on o c c u r 

r i n g b e t w e e n s ta l l ing s p e e d a n d m a x i 
m u m permiss ib le speed shal l b e heav i ly 
d a m p e d w i t h t h e p r i m a r y c o n t r o l s Ci) 
f ree a n d ( i i ) i n a f ixed p o s i t i o n . 

( b ) Two-control ( o r simplified) air
planes. (1) T h e d i r ec t i ona l stabili ty; 
sha l l b e s h o w n t o b e adequa t e b y d e m o n 
s t ra t ing t h a t t he a i rp l ane i n all c o n 
f igura t ions c a n b e r ap id ly r o l l e d f r o m 
a 45-degree b a n k t o a 45 -degree b a n k i n 
t he o p p o s i t e d i r e c t i o n w i t h o u t exh ib i t i ng 
d a n g e r o u s sk idd ing cha rac te r i s t i c s . 

(2) La t e r a l s tabi l i ty sha l l b e s h o w n t o 
b e a d e q u a t e b y d e m o n s t r a t i n g t ha t t he 
a i r p l a n e w i l k n o t a s s u m e a d a n g e r o u s a t 
t i tude o r s p e e d w h e n al l t he c o n t r o l s a r e 
a b a n d o n e d f o r a p e r i o d o f 2 m i n u t e s . 
T h i s d e m o n s t r a t i o n sha l l b e m a d e i n 
m o d e r a t e l y s m o o t h a i r w i t h t h e a i rp l ane 
t r i m m e d f o r s t r a igh t leve l flight a t 0.9 
Vh ( o r a t Vc, i f l o w e r ) , flaps a n d gear r e 
t r ac ted , a n d w i t h r e a r w a r d c e n t e r o f 
g rav i ty l o a d i n g . 

(3) A n y s h o r t p e r i o d o sc i l l a t i on o c 
c u r r i n g b e t w e e n t he s ta l l ing speed a n d 
t he m a x i m u m permiss ib le s p e e d shal l be 
heav i l y d a m p e d w i t h t he p r i m a r y c o n 
t ro ls ( i ) f ree a n d ( i i ) i n a fixed p o s i 
t ion . 

§3.118-1 Test conditions (CAA poli
cies which apply to i 3.118 (a) (3)). 
T h e tes t s m a d e neces sa ry i n § 3.118 ( a ) 
(3) m a y b e c o n d u c t e d a t speeds u p t o 1.2 
t imes s tal l speed , flaps u p a n d d o w n , a n d 
w i t h ' p o w e r u p to 75 p e r c e n t o f m a x i m u m 
c o n t i n u o u s ra t ing . 
[Supp. 1, 12 I ? B. 3435, May 28, 1947, as 
amended by Amdt. 1, 14 F. B. 38, Jan. 5, 
1B49] 

§ 3.118-2 Large displacements of 
flight controls in directional and lateral 
stability tests (CAA policies which apply 
to §3.118). ( a ) I n p e r f o r m i n g S i g h t 
tests t o d e t e r m i n e c o m p l i a n c e w i t h 
§ 3.118, i t s h o u l d b e b o r n e i n m i n d tha t 
t he a i rp lane s t ruc tu ra l r e q u i r e m e n t s d o | 
n o t p r o v i d e f o r l a r g e d i s p l a c e m e n t s o f 
t he flight c o n t r o l s a t h i g h speeds . P u l l 
a p p l i c a t i o n o f r u d d e r a n d a i l e r o n con
t ro ls s h o u l d b e c o n f i n e d to speeds b e l o w 
t h e d e s i g n m a n e u v e r i n g speed Vj>. The; 
f o l l o w i n g rules ( a p p r o x i m a t i o n s ) w i l l 
se rve as a g u i d e f o r t he m a x i m u m p e r 
mis s ib l e c o n t r o l su r f ace d e S e c t i o n s at} 
speeds a b o v e Vf. ( T h i s does n o t imply! 
t h a t these m a x i m u m def lec t ions m u s t b e 
u s e d i n t he tests a t h i g h s p e e d s ) . 

(1) T h e pe rmis s ib l e r u d d e r a n g l e de 
c reases a p p r o x i m a t e l y a c c o r d i n g t o t h e 
r a t i o ( V s / V ) 1 , w h e r e V is t h e s p e e d o f 
t he test. 

(2) T h e pe rmis s ib l e a i l e ron d e f l e c t i o n 
dec rease s a p p r o x i m a t e l y a t t he r a t i o 
,(Vr/V), u p t o t he d e s i g n c ru i s ing . speed ; 
Vc. A b o v e Vc, t h e pe rmis s ib l e ai leron; 
def lec t ion dec reases a t a fas te r rate. 

( b ) T h u s , i n a t y p i c a l c a se , a s s u m i n g 
Vp is 141 m p h . Vc is 200 m p h , a n d VNE 
Is 250 m p h : V a vN„ 
Permissible rudder def lect ion. . 60% 32% 
Permissible aileron deflection— 70% 32% 
where 100 percent Is the deflection obtain
able at V„. 

( c ) C o n t r o l m o v e m e n t s 

m a d e s m o o t h l y a n d s u d d e n reversa ls ! l eve l shal l" "be e n t e r e d In t h e A i r p l a n e ' 
a v o i d e d . { .Pl ight M a n u a l . 
t supp. io , i s p . B . 3284, Apr. 14,1B61] ( f ) A c lea r a n d d i s t inc t ive stall w a r n -

§ 3.118-3 Flight tests for adverse con
trol force reversal or control locking 
(CAA policies which apply to § 3.118 (a) 
(3) >. ( a ) Tes t s s h o u l d b e c o n d u c t e d i n 
all c r i t i ca l c o n f i g u r a t i o n s , w e i g h t s a n d 
c . g. p o s i t i o n s f r o m p o w e r off to 75 p e r 
c e n t M . C . P . f o r t he f o l l o w i n g speeds 
a n d a n y h i g h e r speeds i f c o n s i d e r e d 
m o r e c r i t i c a l ; 

(1) Normal category, ( i ) O v e r 4,000 
p o u n d s : 1.2V.J * 

( i i ) U n d e r 4,000 p o u n d s : ' A l l speeds 
f r o m 1.2Vai d o w n t o t h e l o w e s t s p e e d 
a t t a inab le i n s t e a d y uns ta l l ed flight. 

(2) Utility and acrobatic categories 
(regardless of weight). S a m e as s u b 
p a r a g r a p h (1) ( i i ) o f th i s p a r a g r a p h . 

( b ) V S l is t h e s ta l l ing s p e e d i n the ; 
c r i t i ca l c o n f i g u r a t i o n as def ined i n 
§ 3.82 ( b ) . 

( c ) T h e r e a r c . g . is usua l ly c r i t i ca l 
f o r these tests . • 
[Supp. 10, 16 F. E. 3284, Apr. 14, 1951] 

s h o u l d be; 

S T A L L S 

§ 3.120 Stalling demonstration, ( a ) 
Sta l ls sha l l b e d e m o n s t r a t e d u n d e r t w o 
c o n d i t i o n s : 

(1) W i t h p o w e r off, a n d 
(2) W i t h a p o w e r se t t ing o f n o t less 

t h a n t ha t r equ i red t o s h o w c o m p l i a n c e 
w i t h t he p r o v i s i o n s o f § 3.85 ( a ) f o r 
a i rp l anes o f m o r e t h a n 6,000 p o u n d s 
m a x i m u m w e i g h t , o r w i t h 90 p e r c e n t o f 
m a x i m u m c o n t i n u o u s p o w e r f o r a i r 
p l anes o f 6,000 p o u n d s o r less m a x i m u m 
w e i g h t . 

( b ) I n e i the r c o n d i t i o n r equ i red b y 
p a r a g r a p h ( a ) -of th i s s e c t i o n i t sha l l b e 
poss ib le , w i t h flaps a n d l a n d i n g gea r i n 
a n y pos i t ion , w i t h c e n t e r o f g r av i t y i n 
t he p o s i t i o n least f a v o r a b l e fo r r e c o v e r y , 
a n d w i t h a p p r o p r i a t e a i rp lane we igh t s , 
to s h o w c o m p l i a n c e w i t h t he a p p l i c a b l e 
r e q u i r e m e n t s o f p a r a g r a p h s ( c ) t h r o u g h 
( f ) o f th i s sec t ion . 

( c ) F o r a i rp l anes h a v i n g i n d e p e n d 
e n t l y c o n t r o l l e d ro l l i ng a n d d i r e c t i o n a l 
c o n t r o l s , i t sha l l b e poss ib le t o p r o d u c e 
a n d to c o r r e c t ro l l b y un reve r sed use 
o f t h e ro l l i ng c o n t r o l a n d t o p r o d u c e 
a n d c o r r e c t y a w b y un reve r sed use o f t h e 
d i r ec t i ona l c o n t r o l u p un t i l t he t ime t h e 
a i rp lane p i t c h e s in t he m a n e u v e r p r e 
s c r i b e d i n p a r a g r a p h ( g ) o f th i s s ec t i on . 

( d ) F o r t w o - c o n t r o l a i rp lanes hav ing , 
e i the r i n t e r c o n n e c t e d la te ra l a n d d i r ee 
t i o n a l c o n t r o l s o r f o r a i rp lanes h a v i n g 
o n l y o n e o f these c o n t r o l s , i t sha l l b e pos
s ib le to p r o d u c e a n d to c o r r e c t ro l l b y 
u n r e v e r s e d use o f t he ro l l i ng c o n t r o l 
w i t h o u t p r o d u c i n g excess ive y a w u p un
til t he t ime the a i rp l ane p i t c h e s i n t h e 
m a n e u v e r p r e s c r i b e d i n p a r a g r a p h ( g ) 

; o f th i s s ec t i on . 

( e ) D u r i n g t he r e c o v e r y p o r t i o n o f 
; t h e m a n e u v e r , it sha l l b e poss ib le . to ! 

\ p r even t m o r e t h a n 15 deg rees ro l l o r y a w 
. , by t h e n o r m a l use o f con t ro l s , a n d a n y 
•\ loss o f a l t i tude i n e x c e s s o f 100 f e e t or' 

a n y p i t c h i n e x c e s s o f 30 deg rees b e l o w 

i n g sha l l p r e c e d e t h e s ta l l ing o f t h e a i r 
p l a n e , w i t h t he flaps a n d l a n d i n g gear , 
i n a n y pos i t ion , b o t h i n s t r a igh t a n d j 
t u rn ing fl ight. T h e s ta l l w a r n i n g shal l ; 
b e g i n a t a s p e e d e x c e e d i n g t h a t o f s ta l l 
i ng b y n o t less t h a n 5 b u t n o t m o r e t h a n 
10 m i l e s p e r h o u r a n d sha l l c o n t i n u e u n 
ti l t he stall o c c u r s . 

( g ) I n d e m o n s t r a t i n g t h e qual i t ies r e 
qu i r ed b y p a r a g r a p h s ( c ) t h r o u g h ( f > o f 
th i s s e c t i o n , the p r o c e d u r e se t f o r t h i n 
s u b p a r a g r a p h s (1) a n d (2J o f th i s p a r a 
g r a p h sha l l b e f o l l o w e d . 

(1) W i t h t r i m c o n t r o l s a d j u s t e d f o r : 
s t ra igh t flight a t a speed o f a p p r o x i 
m a t e l y 1.4 V 3 l f o r a i rp lanes o f m o r e t h a n 
6,000 p o u n d s m a x i m u m w e i g h t , o r a p 
p r o x i m a t e l y 1.5 V S l f o r a i rp lanes o f 6,000 
p o u n d s o r less m a x i m u m w e i g h t , t h e 
speed shal l b e r e d u c e d b y m e a n s o f t h e 
e l eva to r c o n t r o l unt i l t he s p e e d is s l igh t ly ' 
a b o v e t he s ta l l ing s p e e d ; t h e n 

(2) T h e e l eva to r c o n t r o l sha l l b e 
pu l l ed b a c k a t a r a t e such t h a t t h e a i r 
p l a n e s p e e d r e d u c t i o n d o e s n o t e x c e e d 1 
m i l e pe r h o u r p e r s e c o n d un t i l a s ta l l Is 
p r o d u c e d as e v i d e n c e d b y a n u n c o n t r o l l 
a b l e d o w n w a r d p i t c h i n g m o t i o n o f t h e 
a i rp lane , o r un t i l t h e c o n t r o l r e a c h e s t h e 
s t o p . N o r m a l u s e o f t he e l e v a t o r c o n t r o l 
f o r r e c o v e r y s h a l l b e a l l o w e d a f te r s u c h 
p i t c h i n g m o t i o n h a s u n m i s t a k a b l y d e 
v e l o p e d . , 
[Amdt. 3-4, 15 F. B . 8900, Dec 15, 19BO, as 
amended by Amdt. 3-6, 16 P . B , 5434, June 8, 
1951; Amdt. 3-7, 17 F. B . 1086, Feb. 5, 1952] 

§3.120-1 Measuring loss of altitude 
during stall (CAA policies which apply to 
§ 3.120). T o ;meet t he r equ i r emen t s o f 
§ 3.120, pe r t a in ing to t h e m a x i m u m loss 
o f a l t i t ude p e r m i t t e d d u r i n g t h e s ta l l , i t 
is neces sa ry t h a t a su i t ab le m e t h o d b e 
u s e d f o r t he p u r p o s e o f m e a s u r i n g s u c h 
loss d u r i n g t he inves t iga t ion o f stal ls . , 
Un les s spec ia l f ea tu res o f a n ind iv idua l 
t y p e b e i n g inves t iga ted r e n d e r t he f o l l o w 
i n g ins t ruc t ions i napp l i cab le , t he p r o 
c e d u r e d e s c r i b e d shal l b e u s e d f o r th i s 
p u r p o s e : 

( a ) T h e s t a n d a r d p r o c e d u r e f o r a p 
p r o a c h i n g a s tal l sha l l b e used a s s p e c i 
f ied i n § 3.120. 

(b> T h e loss o f a l t i tude e n c o u n t e r e d 
i n t he s tal l ( p o w e r o n o r p o w e r off) sha l l 
b e t he d i s t ance as o b s e r v e d o n t he sens i 
t ive a l t imeter tes t ing ins ta l l a t ion f r o m 
the m o m e n t t he a i rp l ane p i t c h e s to t h e 
obse rved a l t i tude r ead ing a t w h i c h h o r i 
zon ta l flight h a s b e e n r e g a i n e d . 

( c ) P o w e r used d u r i n g t he r e c o v e r y 
p o r t i o n s o f a stall m a n e u v e r m a y b e t h a t 
w h i c h , a t the d i sc re t ion o f t he i n spec to r , 
w o u l d b e l ikely used b y a p i l o t u n d e r n o r -

: m a l o p e r a t i n g c o n d i t i o n s w h e n e x e c u t i n g 
! th is pa r t i cu la r m a n e u v e r . H o w e v e r , t h e 
1 p o w e r used t o r e g a i n level f l igh t sha l l n o t 
- b e app l i ed unti l the a i rp lane has r e g a i n e d 
flying c o n t r o l a t a s p e e d o f a p p r o x i 
m a t e l y 1.2 VS;. T h i s m e a n s t h a t i n the-
inves t iga t ion o f stalls w i th t he c r i t i ca l , 

[•engine i nope ra t i ve , t h e p o w e r m a y b e ; 
; r e d u c e d o n the o p e r a t i n g e n g i n e ( s ) b e 
f o r e r e a p p l y i n g p o w e r o n t he ope ra t i ng . 
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e n g i n e o r e n g i n e s f o r t h e p u r p o s e o f 
r ega in ing level flight. 
[Supp. 1, 12 P. E. 3435. May 23, 1947, as 
amended by Amdt. 1, 14 P. B. 86, Jan. 5, 
1949 J 

§ 3.120-2 Indications of stall warn-', 
ings (CAA policies which apply to 
§3.120). ( a ) N o prec i se a n d c o m p l e t e 
d e s c r i p t i o n o f t he va r ious w a r n i n g s t h a t 
w o u l d c o m p l y w i th §3^120 c a n b e g i v e n ; 

a t th i s t ime , b u t t h e f o l l o w i n g lists o f 
i t ems m a y be u s e d as a g u i d e : 

( 1 ) Sa t i s f ac to ry i t ems i n c l u d e : 
(1) Buffe t ing , w h i c h m a y b e de f ined 

as gene ra l s h a k i n g o r v i b r a t i o n o f t h e 
a i rp lane , e l eva to r n i b b l e , a i l e r o n nibble, , 
r u d d e r n i b b l e , aud ib le i nd i ca t i ons s u c h 

•as o i l c a n n i n g o f s t ruc tu ra l m e m b e r s o r 
c o v e r i n g r o u g h n e s s i n r i d i n g qual i t ies o f 
t he a i rp lane d u e t o a e r o d y n a m i c d i s 
t u r b a n c e s , e t c . 

( i i ) Sta l l w a r n i n g i n s t rumen t , e i the r 
v isual o r au ra l . A v isua l i n s t r u m e n t 
c o u l d b e e i ther a l i gh t o r a dial , 

( i i i ) S t i c k f o r c e , de f ined a s h e a v y . 
( i v ) S t i c k t r ave l t o h o l d a t t i tude . 
(v> S t i ck pos i t i on . 
( 2 ) U n s a t i s f a c t o r y i t ems I n c l u d e : 
( i ) A i r p l a n e a t t i tude . 
( i i ) Inab i l i ty t o h o l d h e a d i n g , 
( i l l ) Inabi l i ty , t o h o l d w i n g level . 

[Supp. 10,16 P. R. 3284, Apr. 14, 1951] 

1 3.121 Climbing stalls. W h e n s ta l led 
f r o m an . excess ive c l i m b a t t i tude i t sha l l 
b e poss ib le to r e c o v e r f r o m th is m a n e u 
v e r w i t h o u t e x c e e d i n g t he l imi t ing a i r 
speed o r t he a l l o w a b l e a c c e l e r a t i o n l imi t . 

§ 3,121-1 Climbing stali flight tests 
for limited control airplanes (.CAA in
terpretations which apply to % 3.121). 
( a ) T h i s r e q u i r e m e n t is i n t e n d e d to d r a w 
pa r t i cu l a r a t t en t ion to a n y stal l r e c o v e r y 
cha rac t e r i s t i c s t ha t m i g h t be e n c o u n 
tered w h e n a l imi t ed c o n t r o l a i rp l ane is 
. c o m p l e t e l y s ta l led f r o m an e x t r e m e l y 
n o s e h i g h a t t i tude , e i the r i n t en t iona l ly 
o r i nadve r t en t ly . I n p r a c t i c e i t is p o s s i 
ble tha t t he e leva to r c o n t r o l t ravel c o u l d 

:be l im i t ed t o s u c h a n e x t e n t t h a t stalls 
c o u l d n o t b e o b t a i n e d a t the n o r m a l r a t e 
of d e c e l e r a t i o n u s e d i n tes t ing. H o w 
ever , if t he a i rp l ane w a s pu l l ed u p i n t o a 
ve ry s t eep c l i m b i n g a t t i tude f r o m r e a 
s o n a b l y h i g h speed flight e i the r p o w e r 
o n o r p o w e r off, a n d h e l d i n th i s a t t i tude , 
excess ive p i t c h i n g m a y o c c u r . A t t he 
s a m e t ime , t he l im i t ed e l eva to r t r ave l 
m a y re t a rd r e c o v e r y f r o m the p i t c h e d 
a t t i tude unt i l excess ive ly h i g h speeds a r e 
ob t a ined . T h e s e c h a r a c t e r i s t i c s w o u l d 
n o r m a l l y b e c o n s i d e r e d u n d e r I 3.106; 
h o w e v e r , i t a p p e a r s wise t o ca i l p a r t i c u l a r 
a t t en t i on to the c o n t r o l c h a r a c t e r i s t i c s 
t h a t m i g h t resul t f r o m these flight c o n 
figurations o n l i m i t e d c o n t r o l a i rp lanes . 

( b ) A l t h o u g h F o r m A C A - 2 8 3 - 0 3 , i t e m 
A , ( 3 ) , ( a ) , i nd i ca t e s t ha t t ake-of f p o w e r 
s h o u l d he used f o r these tests , th i s is n o t 
a m a n d a t o r y r equ i r emen t . . I n th i s r e 
ga rd it is t o be n o t e d t ha t a l t h o u g h 
§ 3.121 is en t i t l ed " C l i m b i n g S ta l l s" , it: 
spec i f ica l ly s t a t e s : " . . . w h e n staUedl 
f r o m a n excess ive c l i m b a t t i tude" , t hus a' ' 

spec i f ied a p p l i c a t i o n o f p o w e r is n o t re-i 
qu i red . F o r e x a m p l e , flight t e s t s , r e s 
c en t l y c o n d u c t e d o n severa l a i r c ra f t h a v e 
i nd i ca t ed t ha t t he p o w e r - o f f c o n f i g u r a 
t i o n w a s c r i t i ca l s i nce t he stall r e s u l t e d 
i n g r ea t e r p i t c h a n d less e l eva to r c o n t r o l 
T h e t e c h n i q u e u s e d f o r i n d u c i n g s u c h 
stalls cons i s t ed o f s ta l l ing t he a i rp l ane 
( p o w e r o f f ) i n a s s teep a c l i m b i n g a t t i 
t ude a s poss ib le w i t h o u t f a l l ing i n t o a 
w h i p s tal l , o r o t h e r flight m a n e u v e r t h a t 
m i g h t overs t ress t he s t ruc tu re . ( F o r m 
A C A - 2 8 3 - 0 3 wi l i b e r ev i sed a t t h e n e x t 
p r i n t i ng , so t h a t t he p o w e r f o u n d t o . b e 
c r i t i ca l c a n b e r e c o r d e d i n a s p a c e t h a t 
wi l l b e p r o v i d e d f o r th i s p u r p o s e . ) 
[Supp, 10, 16 P. B. 3264, Apr. 14, 1951] 

§ 3.122 Turning flight stalls. W h e n 
s ta l led du r ing a c o o r d i n a t e d 3 0 - d e g r e e 
b a n k e d tu rn w i t h 75 p e r c e n t m a x i m u m 
c o n t i n u o u s p o w e r o n all eng ines , flaps 
a n d l a n d i n g g e a r r e t r ac ted , i t sha l l b e 
poss ib le to r e c o v e r t o n o r m a l level flight 
w i t h o u t e n c o u n t e r i n g excess ive loss o f 
a l t i tude , u n c o n t r o l l a b l e ro l l ing c h a r a c 
ter is t ics , o r u n c o n t r o l l a b l e s p i n n i n g t e n 
d e n c i e s . T h e s e qual i t ies shal l be d e m o n 
s t r a t ed b y p e r f o r m i n g t h e f o l l o w i n g m a 
n e u v e r : Af t e r a s t eady cu rv i l inea r leve l 
c o o r d i n a t e d flight c o n d i t i o n i n a 30-de- ' : 
g ree b a n k is es tab l i shed a n d whi l e m a i n 
t a in ing t he 3 0 - d e g r e e b a n k , t he a i r p l a n e 
sha l l be s ta l led b y s tead i ly a n d p r o g r e s 
s ively t i g h t e n i n g t he tu rn w i t h t he e l e 
v a t o r c o n t r o l unt i l t he a i rp l ane is s ta l led 
o r unt i l t he e leva to r h a s r e a c h e d its s top . . 
W h e n the s tal l h a s fu l ly d e v e l o p e d , r e 
c o v e r y t o leve l flight sha l l b e m a d e w i t h 
n o r m a l use o f t he c o n t r o l s . 

5 3.123 One-engine-inoperative stalls.. 
M u l t i e n g i n e a i rp lanes sha l l n o t d i sp lay 
a n y u n d u e sp inn ing t e n d e n c y a n d shal l 
b e sa fe ly r e c o v e r a b l e w i t h o u t a p p l y i n g 
p o w e r to t he i n o p e r a t i v e e n g i n e w h e n 
s ta l l ed w i t h : 

( a ) T h e c r i t i ca l e n g i n e i n o p e r a t i v e , 
( b ) F laps a n d l a n d i n g gea r r e t r ac ted , 
( c ) T h e r e m a i n i n g e n g i n e s o p e r a t i n g 

a t u p to 75 p e r c e n t o f m a x i m u m c o n 
t inuous p o w e r , e x c e p t t ha t t he p o w e r 
n e e d n o t b e g rea te r t h a n t ha t a t w h i c h 
t h e use o f m a x i m u m c o n t r o l t r ave l j u s t 
h o l d s t he w i n g s la te ra l ly leve l i n a p 
p r o a c h i n g t he stal l . T h e o p e r a t i n g e n 
g i n e s m a y b e th ro t t l ed b a c k d u r i n g t h e 
r e c o v e r y f r o m the stal l . 

SPINNING 

§ 3.124 Spinning—(a) Category N. 
Al l a i rp l anes o f 4,000 lbs . o r less m a x i 
m u m w e i g h t shal l r e c o v e r f r o m a o n e -
tu rn spin w i t h the c o n t r o l s app l i ed n o r 
m a l l y f o r r e c o v e r y i n n o t m o r e t h a n o n e ' 
a d d i t i o n a l t u rn a n d w i t h o u t e x c e e d i n g 
iei ther t he l imi t ing a i r speed o r t he l imit ' . 
pos i t ive m a n e u v e r i n g l o a d f a c t o r f o r the , 
.a i rplane. I n a d d i t i o n , t h e r e sha l l be n o 
exces s ive b a c k pressure e i ther d u r i n g t he 
sp in o r in t he r e c o v e r y . I t sha l l n o t b e 
poss ib le t o o b t a i n u n c o n t r o l l a b l e sp ins b y 
m e a n s o f a n y poss ib le use o f t he c o n t r o l s . 
C o m p l i a n c e w i t h these r e q u i r e m e n t s 
sha l l b e d e m o n s t r a t e d a t a n y permiss ible , 
c o m b i n a t i o n o f w e i g h t a n d c e n t e r o f 
g r av i t y pos i t i ons o b t a i n a b l e w i t h a l l o r 

a n y p a r t o f t h e d e s i g n e d usefu l loadT AH1 

a i rp lanes i n c a t e g o r y N , regard less of; 
w e i g h t , sha l l b e p l a c a r d e d aga in s t spins! 
o r d e m o n s t r a t e d t o b e " cha rac t e r i s t i c a l l y 
i n c a p a b l e o f s p i n n i n g " i n w h i c h c a s e ' 
t h e y shal l b e so des igna ted . ( S e e p a r a 
g r a p h ( d ) o f th is s e c t i o n . ) 

( b ) Category U. A i r p l a n e s i n th i s 
c a t e g o r y shal l c o m p l y w i t h e i the r t h e e n 
t i re r equ i r emen t s o f p a r a g r a p h ( a ) o f 
th i s s e c t i o n o r t he en t i re r equ i r emen t s o f 
p a r a g r a p h ( e ) o f th is sec t ion . 

( c ) Category A. A l l a i rp lanes in t h i s 
; c a t e g o r y shal l be c a p a b l e o f sp inn ing a n d 

shal l c o m p l y w i t h t h e f o l l o w i n g : 
(1) A t a n y permiss ib le c o m b i n a t i o n o f 

w e i g h t a n d cen te r o f g rav i ty pos i t i on o b -
' t a inab le w i th a l l o r p a r t o f t he d e s i g n 

useful l o a d , t he a i rp l ane shal l r e c o v e r 
f r o m a s i x - t u r n sp in , o r f r o m a n y p o i n t 
i n a s ix - tu rn sp in , i n n o t m o r e t h a n i y 2 

a d d i t i o n a l t u rns af ter t h e a p p l i c a t i o n o f 
t he c o n t r o l s i n t he m a n n e r n o r m a l l y used 
f o r r e c o v e r y . 

( 2 ) I t sha l l be poss ib le t o r e c o v e r f r o m 
t h e m a n e u v e r p resc r ibed In s u b p a r a 
g r a p h ( 1 ) o f th i s p a r a g r a p h w i t h o u t 
e x c e e d i n g e i ther t h e l imi t ing a i r speed 
o r t he l imi t pos i t ive m a n e u v e r i n g l o a d 
f a c t o r o f t he a i rp lane . 

( 3 ) I t sha l l n o t b e poss ib le t o o b t a i n 
u n c o n t r o l l a b l e spins b y m e a n s o f a n y 
poss ib le use o f t he c o n t r o l s . 

( 4 ) A p l a c a r d sha l l b e p l a c e d in t h e 
c o c k p i t o f t he a i rp lane se t t ing f o r t h thei 
use o f t he c o n t r o l s r equ i red fo r r e c o v e r y 
•from sp inn ing m a n e u v e r s . 

( d ) Category NU. W h e n it is des i r ed 
:to de s igna t e a n a i rp lane a s a t y p e " c h a r 
ac te r i s t i ca l ly i n c a p a b l e o f s p i n n i n g , " t h e 
flight tests t o d e m o n s t r a t e th i s c h a r - : 
ac te r i s t i c sha l l a l so b e c o n d u c t e d w i t h ; 

. ( D A m a x i m u m w e i g h t 5 p e r c e n t i n 
e x c e s s o f t h e w e i g h t f o r w h i c h a p p r o v a l 
is des i red , 

i ( 2 ) A c e n t e r o f g r av i t y a t l eas t 3 p e r 
c e n t a f t o f t h e . rearmost p o s i t i o n , f o r 
• w h i c h a p p r o v a l i s des i red , 
. ( 3 ) A n ava i l ab le u p - e l e v a t o r t ravel 4 
' d eg rees i n e x c e s s o f t h a t to w h i c h t h e 
e l e v a t o r t r ave l i s t o b e l imi t ed b y a p p r o 
p r i a t e s tops . 

( 4 ) A n ava i l ab le r u d d e r t r ave l 7 d e 
g rees , i n b o t h d i r ec t ions , i n e x c e s s o f t ha t 
t o w h i c h t he r u d d e r t ravel is to be l i m i t e d 

:by a p p r o p r i a t e s tops . 
[Amdt. 03-3, 11 F. B. 13370, Nov. 9, 1946. as 
amended by Amdt. 3-4,15 F. R. 8900, Deo. 15, 
1950; Amdt. 3-7, 17 F. R. 1086, Feb. 5, 1952] 

. § 3.124-1 Spin tests for category IV 
airplanes (CAA interpretations which: 
apply to I 3.124 (a)), I f d u r i n g r e c o v e r y 
f r o m a. o n e - t u r n flaps-down sp in t he a'ir-
' p l ane e x c e e d s t h e p l a c a r d flap s p e e d o r 
l imi t l o a d f a c t o r , it is pe rmis s ib l e t o r e - ' 
t r ac t t he flaps du r ing r e c o v e r y t o a v o i d 
. exceed ing these l imi ts . 1 

[Supp. 10, 16 F. R. 3284, Apr. 14, 1951]. 

i 3.124-T2 Spin tests for category A 
airplanes (CAA interpretations which 
apply to § 3.124 ( c ) ) . I f du r ing r e c o v e r y ' 
f r o m a o n e - t u r n flaps-down sp in t he 
a i rp l ane e x c e e d s t he p l a c a r d flap s p e e d 
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o r l imi t l o a d f a c t o r , it is pe rmiss ib le toi' 
r e t r ac t t h e flaps d u r i n g r e c o v e r y to a v o i d 
e x c e e d i n g these l imi t s . I n a d d i t i o n the; 
a i rp l ane is to be p l a c a r d e d "Intent ional j 
sp ins w i t h flaps' d o w n p r o h i b i t e d . " 
'[Supp. 10, 16 P. R. 3284,. Apr. 14, 19511 

G R O U N D AND W A T E R CHARACTERISTICS 

§ 3.143 Requirements, A l l a i rp lanes 
sha l l c o m p l y with, t h e r e q u i r e m e n t s ofi 
§§ 3.144 t o 3.147. ' 1 

§ 3.144 Longitudinal stability ancL: 
control. T h e r e sha l l b e n o u n c o n t r o l l a 
b le t e n d e n c y f o r l a n d p l a n e s to n o s e o v e r 
in a n y o p e r a t i n g c o n d i t i o n r e a s o n a b l y 
e x p e c t e d f o r t he t y p e , o r w h e n r e b o u n d ; 

o c c u r s d u r i n g l a n d i n g o r take-off . 
W h e e l b r a k e s sha l l o p e r a t e s m o o t h l y 
a n d sha l l e x h i b i t n o u n d u e t e n d e n c y t o 
i n d u c e n o s i n g o v e r . S e a p l a n e s ' s h a l l e x 
h ib i t n o d a n g e r o u s o r uncont ro l l ab le" 
p o r p o i s i n g a t a n y s p e e d a t w h i c h t h e 
a i rp l ane is n o r m a l l y o p e r a t e d o n t h e ' 
wa te r . 

• §3 .145 Directional stability and con
trol, ( a ) T h e r e sha l l b e n o u n c o n t r o l 
l ab le l o o p i n g t e n d e n c y i n 90 -deg ree c ross 
•winds u p t o a ve loc i ty equa l to 0.2 Vsn 

a t a n y speed a t w h i c h t h e a i r c ra f t m a y 
be e x p e c t e d t o be o p e r a t e d u p o n t h e 
g r o u n d o r wa te r . • 

( b ) Al l l andp l anes sha l l be d e m o n 
s t ra ted t o b e sa t i s fac tor i ly con t ro l l ab l e 
w i t h n o e x c e p t i o n a l d e g r e e o f skill o r 
a ler tness o n t he p a r t o f t he p i l o t in 
p o w e r - o f f l a n d i n g s a t n o r m a l l a n d i n g 
'speed a n d du r ing w h i c h b rakes o r e n 
g ine p o w e r a r e n o t used t o m a i n t a i n a 
s t r a igh t p a t h . 

( c ) M e a n s sha l l b e p r o v i d e d f o r a d e 
qua te d i r ec t i ona l c o n t r o l d u r i n g t axy ing . 

§ 3.146 Shock absorption. T h e s h o c k -
a b s o r b i n g m e c h a n i s m shal l n o t p r o d u c e 
d a m a g e to t h e s t ruc tu re w h e n the a i r 
p l a n e is t ax ied o n t he r o u g h e s t g r o u n d 
w h i c h i t is r e a s o n a b l e t o e x p e c t t he a i r 
p l a n e t o e n c o u n t e r i n n o r m a l o p e r a t i o n . 

§ 3.147 Spray characteristics. F o r 
seap lanes , s p r a y du r ing t a x y i n g , t a k e 
off, a n d l a n d i n g shal l a t n o t ime dange r - , 
ous ly o b s c u r e t h e v i s ion o f t he p i lo t s n o r 
p r o d u c e d a m a g e t o t he p rope l l e r o r o t h e r 
par ts o f t he a i rp lane . 

F L U T T E R . AND VIBRATION 

§ 3.159 Flutter and vibration,, All . 
pa r t s o f t h e a i rp l ane shal l b e d e m o n 
s t r a t e d t o b e f ree f r o m flutter a n d e x c e s 
s ive v i b r a t i o n u n d e r all speed a n d p o w e r 
c o n d i t i o n s a p p r o p r i a t e to t he o p e r a t i o n ' 
o f the' a i r p l ane u p t o a t l eas t t he m i n i 
m u m va lue p e r m i t t e d f o r Va i n § 3.184. 
T h e r e sha l l a l so b e n o buffe t ing c o n d i 
t i o n , i n a n y n o r m a l flight c o n d i t i o n s e 
ve re e n o u g h t o in te r fe re w i t h t he sa t is 
f a c t o r y c o n t r o l o f t he a i rp l ane o r t o 
c a u s e e x c e s s i v e fa t igue t o t h e c r e w o r 
resul t i n s t ruc tura l d a m a g e . H o w e v e r , 
buffe t ing a s stall w a r n i n g is c o n s i d e r e d 
des i rab le a n d d i s c o u r a g e m e n t o f th i s 
type o f buffet ing is n o t i n t e n d e d . 

SUBPART C—STRENGTH REQUIREMENTS 
GENERAL 

§ 3 . 1 7 1 Loads, ( a ) S t r e n g t h r e q u i r e - ' 
m e n t s a r e spec i f ied in t e r m s o f l i m i t andj ' 

u l t ima te loads . L imi t , l o a d s a re t h e 
m a x i m u m l o a d s a n t i c i p a t e d i n se rv ice . 
U l t i m a t e - l o a d s a r e equa l t o t he l imi t ' 
l o a d s m u l t i p l i e d by: t he f a c t o r o f safety . . 
Un les s o the rwi se de sc r i bed , l o a d s s p e c i 
f ied a r e l im i t l oads . 

• ( b ) Unless o t h e r w i s e p r o v i d e d , thel 
spec i f ied air, g r o u n d , a n d w a t e r loads; 
sha l l b e p l a c e d i n e q u i l i b r i u m w i t h 
ine r t i a f o r c e s , c o n s i d e r i n g al l i t ems ofj 
m a s s i n t he a i rp l ane . A l l s u c h l o a d s ' 
sha l l b e d i s t r ibu ted i n a m a n n e r c o n 
se rva t ive ly a p p r o x i m a t i n g o r c lose ly 
r e p r e s e n t i n g a c t u a l c o n d i t i o n s . I f d e 
flections u n d e r l o a d w o u l d c h a n g e s i g - ! 

ni f icant ly t h e d i s t r ibu t ion o f e x t e r n a l o r 1 

In terna l l o a d s , s u c h r ed i s t r ibu t ion shal l 1 

h e t a k e n i n t o a c c o u n t . 

( c ) S imp l i f i ed s t ruc tura l d e s i g n c r i 
t e r i a sha l l b e a c c e p t a b l e i f t h e A d m i n 
i s t ra tor f inds t h a t t h e y resul t i n d e s i g n 
l o a d s n o t less t h a n t h o s e p r e s c r i b e d i n 
§§ 3.181 t h r o u g h 3.265. . . 
[Aiiidt. 03-0; 11 P. E. 13374, Nov. 9, 1946, as 
amended by Amdt. 3-7, 17 F. R. 1086, Feb. 5, 
1952] 

§ 3 .171-1 Design criteria (CAA policies. 
which apply to % 3.171 ' ( c ) . ) . .The A d 
m i n i s t r a t o r finds t ha t t he s impl i f ied ' 
s t ruc tu ra l d e s i g n c r i t e r i a c o n t a i n e d in' 
A p p e n d i x A to Civi l A e r o n a u t i c s M a n u a l 
3, resul t i n d e s i g n l o a d s n o t less t h a n 
t h o s e p r e s c r i b e d i n § § 3 . 1 8 1 t h r o u g h 
3.265. 
[Supp. 16, effective Jan. 31, 1953, 17 F. R. 
11786, Dec. 30, 1952] 

§ 3.172 F a c t o r of safety. T h e f a c 
t o r o f s a fe ty sha l l b e 1.5 un less o the rwise 
spec i f ied . 

§ 3.173 Strength and deformations.. 
T h e s t ruc tu re sha l l be. c a p a b l e of. s u p 
p o r t i n g l im i t l o a d s w i t h o u t suffer ing 
d e t r i m e n t a l p e r m a n e n t d e f o r m a t i o n s . 
A t all l o a d s u p t o l i m i t l o a d s , t h e d e 
f o r m a t i o n s h a l l b e s u c h as n o t t o i n t e r 
f e r e w i t h s a f e o p e r a t i o n o f t h e a i rp lane . 
T h e s t r uc tu r e sha l l b e c a p a b l e o f s u p 
p o r t i n g u l t i m a t e l o a d s wi thout , fai lure; 
f o r a t l eas t 3 s e c o n d s , e x c e p t tha t w h e n 
p r o o f o f s t r e n g t h is demons t r a t ed - b y 
d y n a m i c tes t s s imu la t ing ac tua l c o n d i 
t i o n s o f l o a d app l i ca t i on , t he 3 - s e c o n d 
l i m i t d o e s n o t a p p l y . 

§ 3.173-1 'Dynamic tests (QAA poli
cies which apply to § 3 . 2 7 3 ) . ( a ) S e c 
t i o n 3.173 p e r m i t s d y n a m i c t es t ing i n l ieu 
o f s t ress ana lys i s o r s ta t ic tes t ing i n t h e 
p r o o f o f c o m p l i a n c e o f t he s t ruc ture wi th : 
s t r eng th a n d d e f o r m a t i o n r equ i r emen t s . 
I n d e m o n s t r a t i n g , b y d y n a m i c tests , 
p r o o f o f s t r e n g t h o f l a n d i n g g e a r s f o r 
t h e s t ipu la ted l a n d i n g c o n d i t i o n s c o n 
t a ined i n §'§ 3.245, 3.246, a n d 3^247, It is 
n e c e s s a r y t o . e m p l o y a p r o c e d u r e w h i c h 
wil l n o t resul t i n t h e a c c e p t i n g o f l a n d i n g 
g e a r s w e a k e r t h a n : t h o s e qual i f ied f o r 
a c c e p t a n c e u n d e r p r e s e n t p r o c e d u r e s , 
i. e., s t ress ana lys i s o r s ta t ic tes t ing . 

( b ) T h e A d m i n i s t r a t o r w i l l a c c e p t , as ! 

•an adequa t e p r o c e d u r e f o r this p u r p o s e , 
: t he f o l l o w i n g d y n a m i c tes t s : 

T h e s t ruc ture sha l l b e d r o p p e d a m i n i 
m u m of 10 t imes f r o m t h e l imi t drop? 
he igh t , a n d a t least o n e t i m e f r o m the! 
u l t i m a t e d r o p h e i g h t , f o r e a c h bas ic d e 

s ign c o n d i t i o n f o r w h i c h p r o o f " o f . 
s t r eng th is b e i n g m a d e b y d r o p tests. 

( c ) W i t h r e g a r d t o t he e x t e n t t o w h i c h 
t h e s t ruc ture c a n b e p r d v e d b y d y n a m i c 
tests, s u c h d y n a m i c tests sha l l b e a c 
c e p t e d as p r o o f o f s t r e n g t h f o r o n l y t h o s e 
e l e m e n t s o f t h e s t ruc tu re f o r w h i c h It 
, can b e s h o w n t h a t t h e c r i t i ca l l im i t a n d 
u l t ima te l o a d s h a v e b e e n r e p r o d u c e d . 

:[Supp. 1, 12 P. R. 3435, May 28, 1947, as 
lamended by Amdt. 1, 14 P. E . 36, Jan. 5, 
1949] 

§ 3.174 Proof of structure. P r o o f o f 
c o m p l i a n c e o f t he s t ruc tu re w i t h t h e 
s t r e n g t h a n d d e f o r m a t i o n r equ i r emen t s 
o f - J 3.173 shal l b e m a d e f o r all c r i t i ca l 
l o a d i n g c o n d i t i o n s . P r o o f o f c o m p l i a n c e 
•by m e a n s o f s t ruc tu ra l ana lys is wi l l b e 
a c c e p t e d o n l y w h e n t h e s t ruc tu re c o n 
f o r m s w i t h types f o r w h i c h e x p e r i e n c e 
h a s s h o w n s u c h m e t h o d s to be re l iable . 
I n a l l o t h e r cases subs tan t i a t ing l o a d 
tests a r e requi red . D y n a m i c tes ts i n 
c l u d i n g s t ruc tu ra l ' f l ight tests sha l l b e • 
a c c e p t a b l e , p r o v i d e d t ha t i t i s d e m o n 
s t ra ted t ha t t h e d e s i g n l o a d c o n d i t i o n s 
h a v e b e e n s imula ted . I n a l l cases ce r t a in 
p o r t i o n s o f t he s t ruc ture m u s t b e s u b 
j e c t e d t o tests a s spec i f ied in S u b p a r t D . 
[Amdt. 03-0, 11 P. R. 13374, Nov. 9, 1946, aa 
amended by Amdt. 3-7, 17 P. R. 1086, Feb, 
5, 1952) , 

§ 3.174-1 Material correction factors 
(CAA policies which apply to § 3.174). 
( a ) I n tes ts c o n d u c t e d f o r the. p u r p o s e o f 
es tab l i sh ing a l l o w a b l e s t r e n g t h s o f s t r u c 
tura l e l e m e n t s s u c h a s shee t , shee t -
s t r inger c o m b i n a t i o n s , r ive ted j o i n t s , ' 
e tc . , tes t resul ts s h o u l d b e r e d u c e d t o 
va lues w h i c h w o u l d b e m e t b y e l e m e n t s 
o f t he s t ruc tu re i f c o n s t r u c t e d o f m a t e 
r ials h a v i n g p rope r t i e s equa l t o d e s i g n 
a l l o w a b l e va lues . M a t e r i a l c o r r e c t i o n 
f a c t o r s i n th i s c a s e m a y b e o m i t t e d , h o w 
ever , i f sufficient test d a t a are o b t a i n e d 
t o p e r m i t a p robab i l i t y ana lys i s s h o w i n g 
t ha t 90 p e r c e n t o r m o r e o f t h e e l emen t s 
wi l l e i t h e r equal o r e x c e e d i n s t r eng th t he 
se lec ted d e s i g n a l l o w a b l e va lues . T h e 
n u m b e r o f • ind iv idua l test s p e c i m e n s 
n e e d e d t o f o r m a bas i s o f "p robab i l i t y 
v a l u e s " c a n n o t b e def ini te ly s ta ted b u t 
m u s t be d e c i d e d o n t he bas is o f c o n s i s t 
e n c y o f r e su l t s ; i. e., " sp read o f resul ts" , 
dev i a t i ons f r o m m e a n va lue , a n d r a n g e 
o f sizes, d i m e n s i o n s o f s p e c i m e n s , e tc . , 
to . be c o v e r e d . T h i s i t e m s h o u l d t h e r e 
f o r e b e a m a t t e r f o r dec i s ion b e t w e e n 
t he m a n u f a c t u r e r a n d : t h e C A A . ( S e c 
t i ons 1.654 a n d 1.655 o f A N C - 5 a 1949 e d i 
t i o n 2 ou t l ine t w o m e a n s o f a c c o m p l i s h 
i n g m a t e r i a l c o r r e c t i o n s i n e l e m e n t 
t es t s ; these m e t h o d s , h o w e v e r , a r e b y n o 
m e a n s • c o n s i d e r e d t he o n l y m e t h o d s 
ava i l ab le . ) 

(b> I n cases o f s t a t i c o r d y n a m i c tests 
o f s t ruc tura l c o m p o n e n t s , n o m a t e r i a l 
c o r r e c t i o n f a c t o r is r equ i red . T h e m a n 
ufac tu re r , h o w e v e r , s h o u l d use c a r e t o 
see tha t t h e s t r e n g t h o f - t he c o m p o n e n t 

> ANC-5a, "Strength of Aircraft Elements" 
is published by- the Army-Navy-Civli Com r 

.mlttee on Aircraft Design Criteria and may 
be ' obtained from the Superintendent of 
Documents, Government Printing Office, 
Washington 25, D. C. 
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tes ted c o n s e r v a t i v e l y represents* t h e 
s t r e n g t h o f subsequen t s imi la r c o m p o 
n e n t s t o b e u s e d o n a i r c r a f t t o b e 
p r e s e n t e d f o r ce r t i f i ca t ion . T h e m a n u 
f ac tu r e r shou ld , i n a d d i t i o n , i n c l u d e i n 
h i s r e p o r t o f tests o f m a j o r s t ruc tu ra l 
c o m p o n e n t s , a s t a t e m e n t subs tan t ia l ly 
a s f o l l o w s : 

The strength properties of materials and 
dimensions of parts used In the structural 
component(s) tested are such that subse
quent components of these types used In 
aircraft presented for certification will have 
strengths substantially equal to or exceeding 
the strengths of the components tested. 
[Supp. 6, IS P. R. .619, Feb. 4, 1950] 

§ 3 . 1 7 4 - 2 Structural testing of new 
projects (.CAA policies which apply to 
$3,174). ( a ) T h e f o l l o w i n g is a g e n 
e ra l p r o c e d u r e t h a t m a y b e f o l l o w e d for ; 
d e t e r m i n i n g t he e x t e n t o f r equ i red s t r u c 
tura l tes t ing o f a n e w p r o j e c t : 

( 1 ) A s t he Initial s tep t o d e t e r m i n e 
t h e s t ruc tu ra l tes t ing o f a n e w p r o j e c t , 
a m e e t i n g b e t w e e n represen ta t ives o f 
t h e m a n u f a c t u r e r , t he Civi l A e r o n a u t i c s 
A d m i n i s t r a t i o n p r o j e c t eng ineer , a n d ( i f 
p r a c t i c a b l e ) t he p e r t i n e n t B r a n c h C h i e f 
o f t he A i r c r a f t D iv i s ion s h o u l d b e a r 
r a n g e d . T h e ques t i on o f m i n i m u m 
tes ts s h o u l d b e r e v i e w e d first T h i s 

.wil l i n c l u d e gene ra l ly s u c h tests as "proof 
a n d o p e r a t i o n tests o f c o n t r o l su r f ace s 
a n d sys t ems , d r o p tests o f l a n d i n g gear , 
v i b r a t i o n t es t s , a n d w i n g t o r s i o n a l 
stiffness tests . 

( 2 ) I f t he s t ruc ture Is o f a t y p e o n 
w h i c h t he m a n u f a c t u r e r ha s a t h o r o u g h 
b a c k g r o u n d of e x p e r i e n c e , ana lys i s a n d 
p r o o f tests c a n usua l ly b e c o n s i d e r e d a c 
cep tab le . If, i n a d d i t i o n , t he ana lys i s 
h a s a h i g h degree o f c o n s e r v a t i s m , p r o o f 
tests o t h e r t h a n t h o s e spec i f ica l ly r e 
qu i r ed b y r e g u l a t i o n m a y b e o m i t t e d a t 
t h e d i s c r e t i on o f t he C A A . 

( b ) I f t he s t ruc tu re o r pa r t s t h e r e o f 
a r e def ini te ly ou t s ide t h e m a n u f a c 
turer ' s p r ev ious e x p e r i e n c e , t he m a n u 
f a c t u r e r m a y be reques ted to es tabl ish a 
s t r eng th test p r o g r a m . I n t he c a s e o f a 
w i n g , this wi l l usua l ly i nvo lve a 100 
p e r c e n t u l t i m a t e l o a d test f o r P H A A , 
I n ca ses o f th i s t ype , i t s h o u l d b e s u g 
ges t ed t o t he m a n u f a c t u r e r t h a t h e c a r r y 
t h e P H A A test to des t ruc t ion . I f a c o m 
p a r i s o n o f t he effects o f i nve r t ed a n d 
n o r m a l types o f l o a d i n g c a n b e c a r r i e d 
ou t , s o m e o f t he a b o v e tests , s u c h a s 
I L A A test , c a n b e o m i t t e d a n d a test: 
m a d e f o r o n e c o n d i t i o n o n l y . 

( c ) W h e n u l t ima te l o a d s ta t i c tes t s 
a r e m a d e , t he l imi t l o a d n e e d n o t b e 
r e m o v e d p r o v i d e d tha t c o n t i n u o u s r e a d 
i n g s o f def lec t ions o f t he s t ruc ture a r e 
m e a s u r e d a t a n a d e q u a t e n u m b e r o f ; 
po in t s , a n d a lso p r o v i d e d t h a t a close', 
e x a m i n a t i o n o f t he s t ruc ture is m a i n - ! 
t a ined t h r o u g h o u t t he tests w i t h p a r - ! 

. t i cu la r e m p h a s i s b e i n g p l a c e d u p o n c l o s e 
o b s e r v a t i o n o f t he s t ruc ture a t l imi t l o a d 
f o r a n y ind ica t ions o f l o c a l dis t ress , 
y i e ld ing buck le s , e tc , 

( d ) I n t he c a s e o f sma l l a i rp lanes o f 
o the r t h a n t w o spar a n d steel tube c o n - , 
s t ruc t i on , t he m a n u f a c t u r e r s h o u l d bej 
e n c o u r a g e d to s t r e n g t h tes t h i s p r o d u c t 

a n d r e d u c e f o r m a l ana lys i s t o a 
minimum, 
[Supp. 10, 16 F. R. 3284, Apr. 14, 1951] 

§ 3.174-3 Allowable bending moments 
of stable sections in the plastic range 
(CAA policies which apply to % 3.174). 
(a) T h e ana ly t i ca l m e t h o d f o r d e t e r 
m i n i n g a l l o w a b l e b e n d i n g m o m e n t s o f 
s t ab le s e c t i o n s i n t he p la s t i c r a n g e as 
o u t l i n e d i n " B e n d i n g S t r e n g t h In t h e 
P la s t i c R a n g e " b y P . P . C o z z o n e , J o u r n a l 
o f A e r o n a u t i c a l S c i e n c e s . M a y 1943, is 
s a t i s f ac to ry f o r gene ra l u s e ; h o w e v e r , 
t h e f o l l o w i n g s h o u l d b e c o n s i d e r e d i n t he 
a p p l i c a t i o n o f th i s m e t h o d o f ana lys i s 
t o pa r t i cu l a r p r o b l e m s : 

( 1 ) T h e a b o v e m e t h o d m a y b e u n c o n -
serva t ive a n d s h o u l d n o t b e u s e d f o r 
s ec t i ons s u b j e c t t o l o c a l f a i lu re un less 
ver i f ied b y su i tab le tests. F o r e x a m p l e , 
A N C - 5 s h o u l d be used f o r r o u n d tub ing . 

( 2 ) T h e m e t h o d m a y b e u n c o n s e r v a -
t ive a n d s h o u l d b e ver i f ied b y tes t ing 
represen ta t ive c r o s s s e c t i o n s f o r m a t e 
r ials h a v i n g s t ress-s t ra in c u r v e s d i f fe r 
i n g ma te r i a l l y f r o m t h o s e d iscussed in 
t h e r e f e r e n c e a r t ic le , o r f o r m a t e r i a l s 
w h o s e s t ress -s t ra in p rope r t i e s i n c o m 
p re s s ion differ ma te r i a l l y f r o m t h o s e i n 
t ens ion . 
[Supp. 10, 16 P. R. 3285, Apr. 14, 1951, aŝ  
amended by Supp. 14, 17 F. R. 9066, Oct. 11, 
1952] 

§ 3 .174-4 Acceptability of static' 
and/or dynamic tests in lieu of stress 
analyses (CAA policies which apply to 
§ 3.174). S t a t i c tes t ing t o u l t i m a t e l o a d 
is c o n s i d e r e d a n adequa t e subs t i tu te f o r 
a n d i n s o m e cases super io r to f o r m a l 
s t ress ana lys i s w h e r e s ta t ic loads a r e 
c r i t i ca l in t he des ign o f t he c o m p o n e n t . 
I n cases w h e r e a d y n a m i c l o a d i n g is 
c r i t i ca l d y n a m i c l o a d tes t s are e q u i v 
a len t t o f o r m a l stress ana lys i s . A n e x 
a m p l e o f c o m p o n e n t s o n w h i c h d y n a m i c ! 
l o a d i n g is usua l ly c r i t i ca l is t he l a n d i n g 
g e a r a n d l a n d i n g g e a r s t ruc ture o f a n 
a i r c r a f t ( S e e § 3 . 1 7 4 - 2 . ) T h e s a m e 
y ie ld c r i te r ia a p p l y t o d y n a m i c tests as 
t o s ta t ic tests. 
[Supp. 10, 16 F. R. 328B, Apr. 14, 1951] 

§ 3.174-5 Operation tests (CAA poli
cies which apply to § 3.174). O p e r a t i o n 
tests o f s t ruc tura l c o m p o n e n t s a r e r e 
qu i red fo r m e c h a n i s m s a n d l i n k a g e s in 
severa l o f t he r egu l a t i ons i n th i s s u b 
c h a p t e r . F o r th is p a r t these a re §§ 3.343 
a n d 3.358. 
[Supp. 10, 16 F. R. 8285, Apr. 14, 1951] 

§ 3.174-6 Material correction factors, 
fitting factors, and other factors; their 
effect on test loads (CAA policies which 
apply to § 3 . 1 7 4 ) — ( a ) Use of factors to 
establish design and test loads. T h i s 
p a r t speci f ies c e r t a i n f a c t o r s w h i c h 
'mus t b e t a k e n i n t o a c c o u n t i n e s t ab l i sh 
i n g d e s i g n a n d tes t loads f o r s t ruc tu ra l 
c o m p o n e n t s . T h e s e f a c t o r s are to b e 
f o u n d i n t he f o l l o w i n g s e c t i o n s o f t h i s 
p a r t a n d are d i scussed i n p a r a g r a p h s 
( b ) t h r o u g h (g> o f th i s s e c t i o n : 

( 1 ) § 3.172 Factor of safety. 

. ( 2 ) § 3 . 3 0 1 Material strength prop
erties and design values. 

( 3 ) § 3.304 Castings. 
(4> § 3.305 Bearing factors. 

.[ (5> § 3 . 3 1 8 Ribs. 

( 6 ) 1 3.329 Hinges. 

( 7 ) § 3 . 3 4 6 Joints. 
( b ) Factor of safety of 1.50. I n a l l 

c a ses o f u l t i m a t e l o a d t es t ing t h e f a c t o r 
o f s a f e t y o f 1.50 s h o u l d b e i n c l u d e d i n t h e 
t es t l o a d . 

( c ) Material correction factors. ( S e e 
§ 3 . 1 7 4 - 1 ) . 

( d ) Fitting factor. T h e a d d i t i o n a l 
m u l t i p l y i n g f a c t o r o f sa fe ty o f 1.15 s p e c i 
fied i n § 3.306 n e e d n o t b e i n c l u d e d i n 
tes t l o a d s i n w h i c h t he a c t u a l s t ress c o n 
d i t i o n s a r e s i m u l a t e d i n t h e fitting a n d . 
t he s u r r o u n d i n g s t ruc ture . A l so , these 

f a c t o r s a r e c o n s i d e r e d t o b e i n c l u d e d i n 
a n d c o v e r e d b y t h e o t h e r s p e c i a l f a c t o r s 
spec i f ied i n § 3.302. 

( e ) Casting factors. C a s t i n g f a c t o r s 
shou ld b e i n c l u d e d i n a l l tests i n t he s u b 
s t an t i a t i on o f cas t ings . ( S e e § 3 .304-1 . ) 

( f ) Hinge and bearing factors. H i n g e 
a n d b e a r i n g f a c t o r s speci f ied shal l b e i n 
c l u d e d i n tests un less t h e a p p r o p r i a t e 
p o r t i o n s o f t he pa r t s a re subs tan t ia ted 
o t h e r w i s e . 

( g ) Other factors. T e s t f a c t o r s f o r 
r ib , w i n g , a n d w i n g - c o v e r i n g a r e a s f o l 
l o w s : 

(1 ) N o a d d i t i o n a l f a c t o r s o f s a fe ty 
n e e d b e app l i ed w h e n r a t i ona l c h o r d -
wise u p p e r a n d l o w e r s u r f a c e pressure 
d i s t r ibu t ion is used, p r o v i d e d t ha t t he 
test i n c l u d e s a c o m p l e t e w i n g o r a s e c 
t i o n o f a w i n g w i t h e n d c o n d i t i o n s a n d 
l o a d i n g s app l ied i n a m a n n e r c lose ly 
s imula t ing t he ac tua l w i n g c o n d i t i o n s . 

(2) W h e n a r ib a l o n e , a s e c t i o n o f 
w i n g , o r sma l l s e c t i o n o f t he a i rp l ane 
c o v e r i n g is t es ted w i t h o u t e m p l o y i n g a 
c o m p l e t e l y r a t iona l l o a d analys is a n d 
d i s t r ibu t ion , a f a c t o r o f 1.25 s h o u l d b e 
i n c l u d e d in t he test l o a d s . I n a n in t e r 
m e d i a t e case , a f a c t o r b e t w e e n 1.0 a n d 
1.25 m a y b e e m p l o y e d i n w i n g s e c t i o n 
tests if i t is su i tab ly es tab l i shed t ha t a 
r e d u c t i o n f r o m 1.25 is w a r r a n t e d b y t he 
pa r t i cu la r c o n d i t i o n s o f t he test . 
"Supp. 10, 16 F. R. 3285, Apr. 14, 1951] 

§ 3.174-7 Establishment of material 
strength properties and design values by 
static test (CAA policies which apply to 
§ 3.174). ( a ) T h e r e a r e severa l t y p e s o f 
m a t e r i a l d e s i g n a l lowables , a l l o f w h i c h 
a r e d e r i v e d f r o m test da ta . T h e s e a r e : 

( 1 ) M i n i m u m a c c e p t a b l e va lues based 
o n a m i n i m u m va lue a l r e a d y i n a n a p 
p l i c a b l e m a t e r i a l s p r o c u r e m e n t spec i f i 
c a t i o n . 

(2) M i n i m u m n o n - s p e c i f i c a t i o n va lues 
d e r i v e d f r o m tests o f a ser ies o f s t a n d a r d 
s p e c i m e n s . 

(3 ) N i n e t y p e r c e n t p r o b a b i l i t y va lues 
w h i c h a r e t he lowes t s t r e n g t h va lues e x 
p e c t e d i n 90 p e r c e n t o f t h e s p e c i m e n s 

! tested. 
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( 4 ) Va lues based o n " p r e m i u m s e l e c 
t i o n " o f t h e ma te r i a l . 

( b ) W h e r e tes t ing is u s e d t o d e t e r m i n e ; 
a n y o f these types o f a l lowables , p r o c e 
d u r e s ou t l i ned i n ex i s t i ng G o v e r n m e n t o r 
•industry spec i f i ca t ions , e. g . Q Q - M - 1 5 1 , 
A S T M ' s , e tc . , s h o u l d b e u s e d a l t h o u g h 
o t h e r p r o c e d u r e s i f a p p r o v e d b y t h e C A A 
m a y b e used. N o c l e a r - c u t ru les as t o thej 
e x t e n t o f t e s t ing t o b e d o n e c a n b e estab-l 
l i shed i n th i s sec t ion , a s th i s usua l ly v a 
ries w i t h t h e case . I t i s t h e r e f o r e a 
m a t t e r f o r j o i n t d i s cuss ion b e t w e e n t h e 
m a n u f a c t u r e r a n d t h e C A A . T h e re - , 
suits , h o w e v e r , s h o u l d b e b a s e d o n a suf
ficiently l a rge n u m b e r o f tes t s o f t h e m a 
ter ia l t o es tabl ish m i n i m u m accep t ab l e ; 
o r p r o b a b i l i t y va lues o n a s ta t is t ica l ' 
basis. 

<c) D e s i g n va lues p e r t i n e n t t o t h e 
i t ems i n p a r a g r a p h s ( a ) ( 1 ) , ( 2 ) a n d ( 3 ) 
o f th i s s e c t i o n a re p resen ted i n A N C - 5 
a n d A N C - 1 3 f o r c o m m o n l y u s e d m a 
terials . 

( d ) W i t h r e f e r e n c e t o p a r a g r a p h ( a ) 
( 4 ) o f th i s s e c t i o n , s o m e m a n u f a c t u r e r s 
h a v e i n d i c a t e d a des i re t o u s e va lues 
g rea te r t h a n t he e s t ab l i shed m i n i m u m 
a c c e p t a b l e va lues e v e n In cases w h e r e 
o n l y t h e use o f m i n i m u m a c c e p t a b l e 

, va lues is i n d i c a t e d . S u c h inc reases wi l l 
b e a c c e p t a b l e p r o v i d e d t h a t s p e c i m e n s o f 
e a c h ind iv idua l i t e m o f bas i c m a t e r i a l a s 
o b t a i n e d a r e tes ted p r i o r t o use, to a s c e r 
t a i n t ha t t h e s t r eng th p roper t i e s o f t h a t 
pa r t i cu l a r i t e m wil l equa l o r e x c e e d t h e 
proper t ies , to b e used In des ign . 
[Supp. 10, 16 P. E. 3285, Apr. 14, 1951, as 
amended'by Supp. 14, 17 F. E, 9066, Oct. 11, 
1952] 

§ 3 . i 7 4 - 8 Unusual test situations 
(.CAA policies which apply to 1 3 . 2 7 4 ) . 
I t s h o u l d b e b o r n e i n m i n d t ha t i n a n y 
junusual o r di f ferent s i tua t ions a c o n f e r -
' e n c e b e t w e e n t he C A A a n d t h e m a n u 
f a c t u r e r s h o u l d b e h e l d to d e t e r m i n e i f 
t h e tes t ing p r o g r a m a s p r o p o s e d b y t h e 
m a n u f a c t u r e r is sufficient to subs tan t ia te 
t h e s t ruc tu ra l s t r e n g t h o f t h e a i r c r a f t o r 
i t s c o m p o n e n t . 
[Supp. 10, 16 P. B. 3285. Apr. 14, 1951] 

Plight Loads 
§ 3.181 General. P l i g h t l o a d re

q u i r e m e n t s sha l l b e c o m p l i e d w i t h a t 
c r i t i c a l a l t i tudes w i t h i n t h e r a n g e i n 
w h i c h t he a i rp lane m a y b e e x p e c t e d t o 
o p e r a t e a n d a t a l l w e i g h t s b e t w e e n the! 
m i n i m u m d e s i g n w e i g h t a n d t h e m a x i 
m u m d e s i g n w e i g h t , w i t h a n y p r a c t i c a b l e 
d i s t r ibu t ion o f d i sposab le l o a d wi th in ; 
p r e s c r i b e d o p e r a t i n g l imi t a t i ons s t a t ed 
i n § 3 .777-3.780. 

§ 3.182 Definition of flight load fac
tor. T h e flight l o a d f a c t o r s spec i f ied 
r e p r e s e n t t h e a c c e l e r a t i o n c o m p o n e n t 
( i n t e r m s o f t he g rav i t a t iona l cons t an t . 
g\ n o r m a l t o t he a s s u m e d l o n g i t u d i n a l 
a x i s o f the a i rp lane , a n d equal i n m a g n i - : 
t u d e a n d o p p o s i t e in d i r e c t i o n to t he a i r 
p l a n e Iner t ia l o a d f a c t o r a t t h e c e n t e r 
o f g rav i ty . 

SYMMETRICAL FLIGHT CONDITIONS (FLAPS 
RETRACTED) 

§ 3.183 General. T h e s t r e n g t h re
qu i r emen t s sha l l b e m e t a t all c o m b i n a 
t i ons o f a i r speed a n d l o a d f a c t o r o n a n d 
w i t h i n t he b o u n d a r i e s o f a pe r t i nen t V-n 
d i a g r a m , c o n s t r u c t e d s imi la r ly to t he o n e 
s h o w n i n F i g u r e 3 - 1 , w h i c h r ep resen t s 
t h e e n v e l o p e o f t he flight l o a d i n g c o n d i - i 
t i o n s spec i f ied b y t h e m a n e u v e r i n g and ' 
gus t c r i te r ia o f §1 3.185 a n d 3.187. T h i s 
d i a g r a m w.U a l so b e u s e d i n d e t e r m i n i n g 
t h e a i rp l ane s t ruc tura l o p e r a t i n g l imi - ; 
t a t i ons as spec i f ied i n S u b p a r t G . 

S 3.184 Design air speeds. T h e d e 
s i g n a i r speeds sha l l b e c h o s e n b y t h e 
d e s i g n e r e x c e p t t h a t t h e y sha l l n o t be; 
less t h a n t he f o l l o w i n g v a l u e s : 
/̂ Vc (design cruising speed) 
I = 3 8 yWTS (TO)' 
\ ^ = 4 2 y/W/S (A) 

êxceprteSQgf̂ flttjS îf W/S greate: 
" i h l i n ^ t i r S i e a b o v e nurSertcaTlfnultrpI^ 
ThgTa^ors~shW%e^ti^e^§r^^^ ; 
with W / S ~ ^ ^ ^ ^ ^ J 3 j . t ^ S ^ ^ : 
A^Turiher provided, T h a t the required 

o f [ W / S g rea te r 

m i n i m u m value n e e d be n o g r e a t e r t h a n 
0.9 Vh a c tua l ly ob ta ined-a t sea level . 

Vd (design dive speed) 
= 1.40 V c a i a (N) 
= 1.50 V e (TJ) 
= 1.55 Vc m l 0 (A) 

excepijSŜ 'TO 
t f ian 2 0 , ' t h e a b o v e n u m e r i c a l m u l t i p l y - " 
I f i g T a l K I b r s - s h l ^ ^ 

W c m S i s t h e r e q u i r e a m i n i m u m va lue o f 

(design mariyeverlng speed) 
= VS }/n where: 

V , = a computed stalling speed with 
flaps fully retracted at the de
sign weight, normally based 
on the maximum airplane 
normal force coefficient, CNA. 

n=l lmlt maneuvering load factor 
used in design, 

except t h a t t h e va lue o f Vv n e e d n o t exceed the v a l u e o f Vc u sed i n des ign , 

13,185 Maneuvering envelope. T h e 
a i rp l ane sha l l b e a s s u m e d to b e s u b j e c t e d 
t o s y m m e t r i c a l m a n e u v e r s resu l t ing In 
the f o l l o w i n g l im i t l o a d f ac to r s , e x c e p t 
w h e r e - l i m i t e d b y m a x i m u m ( s t a t i c ) l i f t 
coe f f i c i en t s : 

( a ) T h e pos i t ive m a n e u v e r i n g l o a d 
f a c t o r spec i f ied i n § 3 . 1 8 6 a t a l l s p e e d s 
np.toVi, 

(b> T h e n e g a t i v e m a n e u v e r i n g l o a d 
f a c t o r spec i f ied i n § 3.186 a t s p e e d Vc; 
a n d f a c t o r s v a r y i n g l inea r ly w i t h speed 
f r o m t he speci f ied va lue a t Vc t o 0.0 a t 
Va f o r t he N c a t e g o r y a n d —1.0 a t Vd f o r 
t h e A a n d U ca t ego r i e s . 

§ 3.186 Maneuvering load factors, ( a ) 
T h e pos i t i ve l im i t m a n e u v e r i n g l o a d f a c 
tors sha l l n o t b e less t h a n t h e f o l l o w i n g 
va lues ( see Pig . 3 - 2 ) : 

i i=2 .1+ . 24,000 
W+10,000" 

„ CategoryN 

except that_s,need not be mea^r^tlSn . 
T8~"anct~Bhail not*be less"w^~TS^¥SlF^ 

*^n^fiS^certiacroH^i~cffiiracierl5tlcally . 
incapable of 
ceed 3.5. 

4=4.4_."Trrt! 
- 6.0-

Sffim .̂'"lfî rî eoT"N1OT ex-

Category IT 
Category A 

F 
* NOTE 

POINT G NEED NOT BE INVESTIGATED 
WHEN SUPPLEMENTARY CONDITION 
SPECIFIED IN }'3.!94 IS INVESTIGATED. 

FIG. 3-1—(V-n) DIAGRAM (FLIGHT ENVELOPE) 

- - LIMIT MANEUVER ENVELOPES 
LIMIT GUST ENVELOPE 
LIMIT COMBINE!) ENVELOP 
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( b ) T h e n e g a t i v e l i m i t m a n e u v e r i n g 
: l o a d f a c t o r s s h a l l n o t b e l e s s t h a n —0.4 
t i m e s t he pos i t i ve l o a d f a c t o r f o r t h e N 
a n d U categories ' , a n d sha l l n o t b e less 
t h a n —0.5 t imes t h e pos i t i ve l o a d f a c t o r 
f o r t h e - A c a t e g o r y . 

( c ) L o w e r va lues o f m a n e u v e r i n g l o a d 
f a c t o r m a y b e e m p l o y e d o n l y i f i t b e 
p r o v e n t h a t t he a i rp l ane e m b o d i e s f e a 
t u r e s o f d e s i g n w h i c h m a k e i t i m p o s s i b l e 
t o e x c e e d s u c h va lues i n flight. ( S e e a l so 
I 3.106.) 

5i 3.187 Gust envelope. T h e a i rp l ane 
s h a l l b e a s sumed t o e n c o u n t e r s y m m e t r i 
c a l ve r t i ca l gus ts a s spec i f ied b e l o w w h i l e 
i n level f l igh t a n d t h e resu l t ing loads-
shal l be c o n s i d e r e d l im i t l o a d s : 

( a ) . J ? P _ S | t i y £ j & . E 2 j m d n e ^ 

s e c o n d g u s t s a f c Vi. G u s t l o a d f a c t o r s 
: s h a | | ' B g ^ j m i e o H o 3 ^ T ^ ^ B ^ ^ ^ j i e n 
" V'c a n d VtT "~~ " ' * 

§ 3.188 Gust load factors. I n a p p l y 
i n g t h e gus t r equ i r emen t s , t h e gus t l o a d 
f a c t o r s sha l l b e c o m p u t e d b y t h e f o l l o w 
i n g f o r m u l a . 

' 6 7 5 ( w / s y j 

wherej.Jf^ifW/S) 1 /- 1 (for W/S<16 p. s. 

§ 3 . 1 8 9 Airplane equilibrium. I n d e 
t e r m i n i n g t h e w i n g l o a d s a n d l i n e a r 
iner t ia l o a d s c o r r e s p o n d i n g t o a n y o f t h e 
a b o v e spec i f i ed flight c o n d i t i o n s , t he a p 
p r o p r i a t e b a l a n c i n g h o r i z o n t a l t a i l l o a d 

( see I 3 .215) sha l l b e t a k e n i n t o a c c o u n t ' 
i n a r a t i o n a l o r c o n s e r v a t i v e m a n n e r . 

I n c r e m e n t a l h o r i z o n t a l ta i l l o a d s d u e 
t o m a n e u v e r i n g a n d gusts ( see §1 3.216 
a n d 3.217) sha l l b e r e a c t e d b y a n g u l a r 
i ne r t i a o f t h e c o m p l e t e a i r p l a n e i n a r a 
t i o n a l o r c o n s e r v a t i v e m a n n e r . 

' F L A P S E X T E N D E D F L I G H T C O N D I T I O N S 

§ 3.190 Flaps extended flight condi
tions, ( a ) W h e n flaps o r s i m i l a r h i g h 

,11ft dev i ce s i n t e n d e d f o r use a t t h e r e l a 
t i v e l y l o w a i r speeds o f a p p r o a c h , l a n d 
i n g , a n d t a k e - o f f a r e ins ta l led , t h e a i r 
p l a n e shal l b e a s s u m e d t o b e s u b j e c t e d t o 
s y m m e t r i c a l m a n e u v e r s a n d gus t s w i t h 
t h e flaps fu l ly de f l ec t ed a t t h e d e s i g n flap: 
s p e e d Vi r e su l t i ng i n l i m i t l o a d fac tors ! 
w i t h i n t h e r a n g e d e t e r m i n e d b y t h e f o l 
l o w i n g c o n d i t i o n s : | 

( 1 ) M a n e u v e r i n g , t o a pos i t i ve l imi t ' 
l o a d f a c t o r o f 2.0. 

( 2 ) Pos i t ive a n d n e g a t i v e 1 5 - f e e t - p e r -
s e c o n d gus t s a c t i n g n o r m a l t o t h e flight 
p a t h i n leve l flight. T h e g u s t l o a d f a c 
t o r s sha l l b e c o m p u t e d b y t h e f o r m u l a o f 
§ 3.188. 

Vi sha l l b e a s s u m e d n o t less t h a n 1,4 

= l . 3 3 - ; 

2 . 6 7 
;(for.W7S>16p.s.f.) 

I/=nomlnal gust velocity, f. p. s. 
(Note that the "effective sharp-
edged gust" equals KV.) 

V=airplane speed, m. p. h. 
m=slope of lift curve, C L per radian, 

corrected, for aspect ratio. 
W/S=wing loading, p. s. 1. 

§ 3 .188-1 "Slope of lift curve" (CAA 
interpretations which apply to % 3.188). 
F o r p u r p o s e s o f gus t l o a d c o m p u t a t i o n s 
a s r equ i red i n § 3.188 t h e s lope o f t h e l i f t 
c u r v e m a y b e a s s u m e d equa l t o t h a t o f 
t he w i n g a lone . 
fSupp. 1, .12 P. R, 3435, May 28, 1947, as 
amended by Amdt. ,1,14 P. R. 36, Jan. 5,1949] 

Y S O R 1.8 Vst, W F I T S E S Y G F R L ^ R E A T E R , W S G ^ : 

r 3 = t h e computed stalling speed with flaps 
fully retracted at the design weight 

Vsf=the computed stalling speed with naps 
F U L L Y extended at the design weight 

E X C E P T T H A J J J P H E N A N _ A U T O R N A T L C FLAP L O A D 

L I M I T I N G < T E Y L C ^ - L B . . . < i n a ! J M » D ' . " FEG^NILSJAE 

S A Y " ! ] ^ C O M B I N A -

' N O N S O I T U R S ^ S G G ^ R F F A P " P ^ F F O H P E F -

" ™ T B R * I n D E S I G N I N G T H E FLAPS A N D S U P 

P O R T I N G S T R U C T U R E , S L I P S T R E A M E F F E C T S S H A L L 

B E T A K E N I N T O A C C O U N T a s S P E C I F I E D I N 

§ 3.223. 
N O T E : In determining the external loads 

on the airplane as a whole, the thrust, slip
stream, and pitching acceleration may be 
assumed equal to zero. 

§ 3 . 1 9 0 - 1 Design flap speed Vi (CAA 
interpretations which apply to § 3.190 
(a)), ( A ) ^ T h e ^ M I N I R M U N J B J ^ R M S S I B L E 

S P E E D O F l^Vu^^^SSTrn'mSSTto-
cover ySwhT^bTT^Sght T E S T S ~ A S R E Q U I R E D 

T S y ~ T 3 T l 5 ( A ) . S ^ M 0 ^ 3 l J £ e o u i r e s 
T H A T S L I P S T R E A M E F F I E C T S B E . C O N S I D E R E D i n 

t n T * ^ I G N o l ^ F F I E J E I P S A N D ajjgSiSBg 

" W - B T ' O F S S T & M T V C T L B S p o w e r o n f l l g K t 
t e s t s o f f 3 : i 0 9 ( b ) ( 5 ) . " ~ ~ 

( b ) T h e des igne r m a y t r ea t t h e f o r e - ! 
g o i n g c o n d i t i o n s a s t w o s epa ra t e cases , 
o r h e m a y c o m b i n e t h e m if h e s o des i res . 
fSupp. 10, 16 F. R. 8285, Apr. 14, 1951] 

U N S Y M M E T R I C A L F L I G H T C O N D I T I O N S 

§ 3.191 Unsymmetrical flight condi
tions. T h e a i r p l a n e sha l l b e a s s u m e d to 

. b e s u b j e c t e d t o r o l l i n g a n d y a w i n g m a 
n e u v e r s a s d e s c r i b e d i n t h e f o l l o w i n g 
c o n d i t i o n s . U n b a l a n c e d a e r o d y n a m i c 
m o m e n t s a b o u t t h e c e n t e r o f g r av i t y 
sha l l b e r e a c t e d i n a r a t i o n a l o r c o n s e r v 
a t i ve m a n n e r c o n s i d e r i n g t he p r i n c i p a l 
m a s s e s fu rn i sh ing t h e r e a c t i n g ine r t i a 
f o r c e s , 

( a ) Rolling conditions. T h e a i rp l ane 
sha l l b e d e s i g n e d f o r ( 1 ) u n s y m m e t r i c a l 
w i n g Joads a p p r o p r i a t e t o t h e c a t e g o r y , 
a n d ( 2 ) t he l o a d s resu l t ing f r o m t h e 
a i l e r o n de f l ec t ions a n d s p e e d s spec i f i ed 
i n § 3,222, i n c o m b i n a t i o n w i t h a n a i r -
' p l a n e l o a d f a c t o r o f a t least t w o - t h i r d s 
o f t h e pos i t ive m a n e u v e r i n g f a c t o r , u s e d 
i n t h e d e s i g n o f t h e a i rp lane . O n l y t h e 
w i n g a n d w i n g b r a c i n g n e e d b e inves t i 
g a t e d f o r th i s c o n d i t i o n . 

N O T E : These conditions may be covered as 
noted below: 

(a) Rolling accelerations may be obtained 
by modifying the symmetrical flight condi
tions shown In Figure 3-1 as follows: 

(1) Acrobatic category. In conditions A 
and F assume 100 percent of the wing air' 
load acting on one side of the plane of 
symmetry and 60 percent on the other, 

(2) Normal and utility categories. In con
dition A, assume 100 percent of the wing air 
load acting on one side of the airplane and 
70 percent on the other. For airplanes over 
1,000 pounds design weight, the latter per
centage may be increased linearly with 
weight up to 80 percent at 25,000 pounds. 
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( b ) The effect of aileron displacement o h 
wing torsion may be accounted for by add 
ing the following increment to the basic air
foil moment coefficient over the aileron por 
tion of the span in the critical condi t ion OB 
determined by the note under §3.222: 

where: 
A n B = m o m e n t coefficient increment 

S = d o w n aileron deflection in d e 
grees In critical condi t ion 

(b> Yawing conditions. T h e a i rp l ane 
shal l b e d e s i g n e d f o r , t h e y a w i n g loads; 
resu l t ing f r o m t h e ve r t i ca l s u r f a c e l o a d s 
spec i f ied i n §§ 3.219 t o 3.221. 

§ 3.191-1 Aileron rolling conditions 
(CAA policies which apply to § 3 . 1 9 1 
( a ) ) . I n d e t e r m i n i n g w h e t h e r a i r 
p l a n e s o f sma l l t o m e d i u m size a n d 
speed c o m p l y w i t h J 3.191 ( a ) , t h e A d 
m i n i s t r a t o r w i l l a c c e p t t he f o l l o w i n g 
s impl i f ied p r o c e d u r e : 

( a ) Steady roll. D e t e r m i n e t h e Cn. 
value , c o r r e s p o n d i n g t o % t h e s y m 
m e t r i c a l m a n e u v e r i n g l o a d f a c t o r . T h e 
Oi d i s t r ibu t ion o v e r t he s p a n m a y b e a s 
s u m e d the s a m e a s t h a t f o r t h e s y m 
m e t r i c a l f l ight c o n d i t i o n s . M o d i f y t h e 
w i n g m o v e m e n t coeff ic ient o v e r t he 
a i l e ron p o r t i o n s o f t he span , as d e s c r i b e d 
i n t he " N o t e " u n d e r 5 3.191 ( a ) , c o r r e 
s p o n d i n g t o t he r equ i red a i l e ron de f l ec 
t ions . T h e w i n g m a y b e c r i t i ca l i n t o r 
s ion o n t h e u p , as we l l a s o n t he d o w n 
a i l e ron s ide , d e p e n d i n g u p o n ai r foi l s e c 
t ion , e las t ic ax i s l o c a t i o n , a i l e ron d i f fe r 
ent ia l , e tc . ( F o r t h e u p a i l e ron , t h e 
m o m e n t coef f ic ien t i n c r e m e n t wi l l b e 
pos i t i ve . ) 

T h e a b o v e a s s u m p t i o n c o n c e r n i n g Cn. 
d i s t r ibu t ion imp l i e s t h a t t he a e r o d y 
n a m i c d a m p i n g f o r c e s h a v e e x a c t l y t h e 
s a m e d i s t r ibu t ion as t he ro l l ing f o r c e s , 
w h i c h is n o t s t r ic t ly c o r r e c t . H o w e v e r , 
s i nce t he l o a d f a c t o r i n t he ro l l ing c o n 
d i t ions is o n l y % o f tha t i n t he s y m 
m e t r i c a l condi t ions , , t he e r ro r s i n v o l v e d 
i n th i s a s s u m p t i o n a re n o t l ike ly t o b e 
s ign i f ican t . ' 

Cb) Maximum angular acceleration. 
T h i s c o n d i t i o n n e e d b e inves t iga ted 
o n l y f o r w i n g s c a r r y i n g l a rge mass i t ems 
o u t b o a r d . I n such cases i n s t a n t a n e o u s 
a i l e r o n de f l ec t ion <zero ro l l ing v e l o c i t y ) 
m a y b e a s s u m e d a n d t he l o c a l va lue o f 
Cn a n d Cm o v e r t h e a i l e ron p o r t i o n s o f 
t he s p a n mod i f i ed a c c o r d i n g l y t o o b t a i n 
t he spanwise a i r load d is t r ibut ion . T h e 
a v e r a g e Cn o f t he en t i re w i n g s h o u l d 
c o r r e s p o n d t o % o f t h e s y m m e t r i c a l 
m a n e u v e r i n g l o a d f a c t o r . T h e resu l t -
i r e ro l l ing m o m e n t s h o u l d b e res is ted b y 
t h e ro l l ing iner t ia o f t he en t i re a i rp lane . 
T h i s p r o c e d u r e is, i n genera l , c o n s e r v a 
t ive , a n d a m o r e r a t i o n a l i nves t iga t ion 
based o n t he t i m e h i s to ry o f t he c o n t r o l 
m o v e m e n t a n d r e sponse o f t he a i rp l ane 
m a y b e u s e d i f des i red . 
[Supp. 10, 16 P. B. 3285, Apr. 14, 1951] 

SUPPLEMENTARY CONDITIONS 

m . § 3.194 Special condition for rear lift 
truss. J V h e n a j r e a r ^ l i f t , , . t r u s s J s e m 
p l o y e d . I f sHall 'be d e s i g n e d fo r pond' i t iohs 

™bTfWeS^l^TBi^'%iv£l[^^a. "speed o f : 

V=lOVW/S-rlO ( m . p. h.) 

NOTE : I t may be assumed that the value 1 

of Ct is equal to —0.8 and the'chordwis'e 
distribution is triangular between a peak atj 
the trailing edge and zero at the leading edge.; 

§ 3.195 Engine torque effects, ( a ) E n 
g i n e m o u n t s a n d the i r s u p p o r t i n g s t r u c 
tures sha l l b e d e s i g n e d f o r e n g i n e t o rque 
effects c o m b i n e d w i t h c e r t a i n bas i c f l ight 
c o n d i t i o n s as d e s c r i b e d i n s u b p a r a g r a p h s 
( 1 ) a n d ( 2 ) o f th i s p a r a g r a p h ^ " E n g i n e 

. torque m a y b e n e g l e c t e d i n t h e o t h e r 
f l ight c o n d i t i o n s . 

< l ) T h e l imi t t o rque c o r r e s p o n d i n g t o 
t ake -o f f p o w e r a n d p r o p e l l e r speed act
i ng s imu l t aneous ly w i t h 75 p e r c e n t o f 
t he l i m i t l o a d s f r o m flight c o n d i t i o n A . 
( S e e F ig . 3 - 1 . ) 

( 2 ) T h e l im i t t o r q u e c o r r e s p o n d i n g t o 
m a x i m u m c o n t i n u o u s p o w e r a n d p r o p e l 
ler speed , a c t i n g s i m u l t a n e o u s l y w i t h 
t he l i m i t l o a d s f r o m f l ight c o n d i t i o n A . 
(See F ig . 3 - 1 . ) 

( b ) T h e l i m i t t o rque shal l b e o b t a i n e d 
b y m u l t i p l y i n g t he m e a n t o rque b y a f a c 
t o r o f 1.33 i n t he case o f e n g i n e s h a v i n g 5 
o r m o r e cy l inde r s . F o r 4 - , 3 - , a n d 2 - c y l -
i n d e r eng ines , t h e f a c t o r s sha l l b e 2 , 3, 
a n d 4, r e spec t ive ly . 

§ 3.196 Side load on engine mount. 
T h e l i m i t l o a d f a c t o r In a la tera l d i r e c 
t i on f o r th i s c o n d i t i o n shal l be a t leas t 
equa l t o o n e - t h i r d o f t he l i m i t l o a d f a c t o r 
f o r flight c o n d i t i o n A (see F ig . 3 - 1 ) e x 
c e p t tha t i t sha l l n o t b e less t h a n 1.33 
E n g i n e m o u n t s a n d the i r s u p p o r t i n g 
s t r u c t u r e shal l b e d e s i g n e d f o r th i s con
d i t i o n w h i c h m a y b e a s s u m e d independ
en t o f o the r flight c o n d i t i o n s . 

CONTROL SURFACE LOADS 

§ 3.211 General. T h e c o n t r o l sur
f a c e loads spec i f ied i n t he f o l l o w i n g sec
t i ons sha l l be a s s u m e d t o o c c u r i n the ' 
s y m m e t r i c a l a n d u n s y m m e t r i c a l flight 
c o n d i t i o n s as d e s c r i b e d i n §5 3.189-3.191. 
S e e F igu re s 3-3 t o 3-10 f o r a c c e p t a b l e 
va lues o f c o n t r o l su r face l o a d i n g s w h i c h 
a r e c o n s i d e r e d as c o n f o r m i n g t o t he f o l 
l o w i n g de ta i l ed r a t iona l r equ i r emen t s . 

1 3 . 2 1 1 - 1 Control surface loads for 
design of "Vee" type tail assemblies (CAA 
policies which apply to § 3 . 2 3 1 ) . ( a ) 
" V e e " t y p e ta i l a s sembl i e s requ i re spec ia l 
d e s i g n c r i t e r i a i n o r d e r t o s h o w " the 
s a m e leve l o f s a f e ty" u n d e r § 3.10. T h u s , 
f o r " V e e " t y p e ta i l a ssembl ies , all t h e 
ta i l r o a d r e q u i r e m e n t s a s set f o r t h in 
th i s p a r t a r e c o n s i d e r e d a c c e p t a b l e t o 
th i s t y p e tai l de s ign . I t wi l l b e n e c e s 
sary , h o w e v e r , t o inc rease t he uni t l o a d s 
o n e a c h s ide o f t he tai l su r face t o a c c o u n t 
f o r t he tai l su r f ace d ihedra l , s i nce a i r 
l o a d s a c t n o r m a l t o t he s u r f a c e o n l y . 
T h u s t h e u n i t l o a d s , b a s e d o n t he p r o 
j e c t e d a rea , o n e a c h s ide o f t he ta i l s u r 
f a c e due t o ve r t i ca l l oads o n t he tai l 
a s s e m b l y s h o u l d be i n c r e a s e d b y a f a c t o r 
equa l t o 1 /cos 9, wh i l e t he uni t hori2:on-
tal l o a d s o n t he tail a s s e m b l y shou ld b e 

i n c r e a s e d b y a "factor equa l t o 1/sin *, 
w h e r e 9 is t he d i h e d r a l ang le , o r t he 
a n g l e b e t w e e n e a c h s ide o f t he ta i l su r 
f a c e a n d t he h o r i z o n t a l . 

( b ) T h e f o l l o w i n g s u p p l e m e n t a r y c o n 
d i t i ons shou ld a lso be i nves t i ga t ed : 

( 1 ) A ± 3 0 fps gust , a c t i n g n o r m a l t o 
t h e c h o r d p l a n e o f o n e s ide o f t he ta i l 
s u r f a c e a t Vc, s h o u l d b e c o m b i n e d w i t h a 
o n e "s" b a l a n c i n g ta i l l o a d . R e d u c t i o n 
f o r d o w n w a s h is a c c e p t a b l e . It-is e v i d e n t 
t h a t th i s c o n d i t i o n wi l l b e u n s y m m e t 
r i ca l , s i nce o n e s ide o f t he " V e e " ta i l wi l l 
n o t b e h i g h l y l o a d e d b y t h e gus t . 

( 2 ) C o m b i n e d r u d d e r a n d e leva to r 
m a n e u v e r i n g c o n d i t i o n , ( i ) I n o r d e r t o 
o b t a i n t he full o n e w a y t rave l o f t he 
r u d d e r v a t o r , i t is des i rable t o h a v e full 
e l e v a t o r t r ave l i n c o n j u n c t i o n w i t h ful l 
r u d d e r t ravel . T h e l imi t ing f a c t o r f o r 
th i s con f igu ra t i on is % e leva to r l o a d f o r 
o n e p i lo t , a n d % r u d d e r l o a d f o r o n e pilot; 
app l i ed s imu l t aneous ly . 

(ii> W h e n i t c a n b e s h o w n t h a t t h e 
la tera l gus t c o n d i t i o n ( r e f e r e n c e : 
§ 3.210) is less c r i t i ca l t h a n t h e c o n d i t i o n 
i n s u b p a r a g r a p h ( 1 ) o f th is p a r a g r a p h , 
n o ana lys i s f o r t h e l a te ra l f u s t n e e d b e 
m a d e . 
[Supp. 10, 16 P. B. 3286, Apr. 14, 1951] 

§ 3.212 Pilot effort. I n t h e c o n t r o l 
su r f ace l o a d i n g c o n d i t i o n s desc r ibed , the ; 
a i r loads o n t he m o v a b l e su r faces a n d 
t he c o r r e s p o n d i n g de f l ec t ions n e e d n o t . 
e x c e e d t h o s e w h i c h c o u l d b e o b t a i n e d 
i n f l ight b y e m p l o y i n g the m a x i m u m ; 

p i l o t c o n t r o l f o r c e s spec i f ied i n F i g u r e 
3 - 1 1 . I n a p p l y i n g this c r i t e r ion , p r o p e r 
c o n s i d e r a t i o n shal l b e g i v e n t o t he effects 
o f c o n t r o l s y s t e m b o o s t a n d s e r v o m e c h a 
n i sms , t abs , a n d a u t o m a t i c p i l o t sys t ems 
i n assis t ing t h e p i lo t . 

§ 3 . 2 1 2 - 1 Automatic p i l o t systems 
(CAA policies which apply to § 3.212). 
T h e A d m i n i s t r a t o r wi l l a c c e p t t he f o l 
l o w i n g p r o c e d u r e as g iv ing p r o p e r c o n - ; 
s ide ra t ion o f a u t o m a t i c p i lo t sys t ems in . 
assis t ing t he p i l o t u n d e r § 3 . 2 1 2 : T h e 
a u t o p i l o t effort n e e d n o t b e a d d e d t o 
h u m a n p i lo t effor t b u t t he a u t o p i l o t 
ef for t sha l l be u s e d fo r d e s i g n if i t a l o n e 
c a n p r o d u c e g rea te r c o n t r o l su r f ace l o a d s 
t h a n the h u m a n p i lo t . 
[Supp. 1, 12 F. R. 3435, May 28, 1947, as 
amended by Amdt. 1, 14 P. B. 36, Jan. 5, 
1949] 

§ 3.213 Trim tab effects. T h e e f fec t s 
o f t r i m t abs o n t he c o n t r o l surface^ 
d e s i g n c o n d i t i o n s n e e d b e t a k e n in to ' 
a c c o u n t o n l y i n ca ses w h e r e t he su r face 
l o a d s a re l imi t ed o n t he basis o f m a x i 
m u m p i lo t effor t . I n s u c h cases t he t abs 
shal l b e c o n s i d e r e d to be de f lec ted i n t he 
d i r e c t i o n w h i c h w o u l d assist t he p i l o t 
a n d t h e de f l ec t ion shal l c o r r e s p o n d t o 
t h e m a x i m u m e x p e c t e d d e g r e e o f " o u t 
o f t r i m " a t t he s p e e d f o r t he c o n d i t i o n 
u n d e r c o n s i d e r a t i o n . 

HORIZONTAL TAIL SURFACES 

§ 3.214 Horizontal tail surfaces. T h e 
h o r i z o n t a l ta i l su r f ace s sha l l be d e s i g n e d 
f o r t he c o n d i t i o n s set f o r t h i n §§ 3 ,215-

"3.218. 

• § 3.215 Balancing loads. A h o r i 
z o n t a l tail b a l a n c i n g l o a d is def ined as 
tha t necessa ry to m a i n t a i n t he a i rp l ane 
i n equ i l ib r ium i n a specif ied flight c o n 
d i t i o n w i t h z e r o p i t c h i n g a c c e l e r a t i o n . 
T h e h o r i z o n t a l tai l su r faces sha l l be d e 
s i g n e d f o r the b a l a n c i n g loads o c c u r r i n g 



20 C I V I L A E R O N A U T I C S M A N U A L 3 

a t a n y p o i n t o n t h e l imi t m a n e u v e r i n g 
e n v e l o p e . F i g u r e 3 - 1 , a n d i n t he flap 
c o n d i t i o n s . ( S e e § 3.190.) 

NOTE: The distribution of Figure 3-7 may 
be used. 

§ 3.216 Maneuvering loads, ( a ) A t 
m a n e u v e r i n g s p e e d VP a s s u m e a suddenl 
de f l ec t ion o f t h e e l eva to r c o n t r o l t o 1 

t he m a x i m u m u p w a r d de f l ec t ion as : 
l i m i t e d by t he c o n t r o l s tops o r p i l o t e f 
fo r t , w h i c h e v e r is c r i t i c a l . 

NOTE: The average loading of Figure 3-3 
and the distribution of Figure 3-8 may be 

.used. In determining the resultant normal 
force coefficient for the tail under these con-
"ditions, it will be permissibie to assume that 
the angle of attaclc of the stabilizer with 
respect to the resultant direction of air 
flow is equal to that which occurs when the 
airplane is in steady unaccelerated night at a 
flight speed equal to VB. The maximum 
elevator deflection can then be determined 
from the above criteria and the tail normal 
force coefficient can be obtained from the 
data given in NACA Report No. 688, "Aero
dynamic Characteristics of Horizontal Tall 
Surfaces," or other applicable NACA reports. 

( b ) S a m e as c a s e ( a ) e x c e p t t h a t t h e 
e l eva to r de f l ec t ion is d o w n w a r d . 

Now: The average loading of Figure 8-3' 
and the distribution -of Figure 3-8 may b* 
used. 

( c ) A t a l l s p e e d s a b o v e Vp t h e h o r i 
z o n t a l t a i l s h a l l b e d e s i g n e d f o r t h e . 
m a n e u v e r i n g l o a d s resul t ing f r o m a sud 
d e n u p w a r d de f l ec t ion of. t h e e l e v a t o r , 
f o l l o w e d b y a d o w n w a r d de f l ec t ion o f 
t he e l e v a t o r s u c h t h a t t he f o l l o w i n g 

Acceptable values of Umlt average maneu
vering control surface loadings can be ob
tained from Figure 3-3 (b) as follows: 

Horizontal Tail Surfaces 
(1). Condition § 8.216 (a): 

', Obtain w as function of W/S and surface 
deflection; 

Use Curve C for deflection 10° or less; 
Use Curve B for deflection 20°; 
Use Curve A for deflection 30" or more; 
(Interpolate for other deflections); 

• Use distribution of Figure 3-8. 

(2) Condition 8 3.216 (b ) : 
Obtaln'ib from Curve B. 

of Figure 3-8. 

Vertical Tail Surfaces 

(3) Condition § 3.219 (a ) : 
Obtain w as function of W/S and surface 

deflection in same manner as outlined 
in (1) above, use distribution of Fig
ure 3-8; 

(4) Condition § 3.219 (b ) : 
O b t a i n f r o m Curve C, use distribution of 

Figure 3-7; 
(5) Condition 5 3.219 (c ) : 

Obtain -a from Curve A, use distribution 
of Figure 3-9. (Note that condition 
§3220 generally will be more critical 
than this condition.) 

Ailerons 
(6) In lieu of conditions. § 3.222 ( b ) : 

Obtain UJ from Curve B, acting in both up 
and down directions. 

Use distribution of Figure 3-10. 

FIG. 3-3(a)—LIMIT AVERAGE MANEUVERING CONTROL SURFACE 
LOADINGS 

Use distribution 
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F I G . 3 - 5 ( B ) — • U P G U S T L O A D I N G O N H O R I Z O N T A L T A I L S U R F A C E 

N O T E : T H E S E C U R V E S A R E 
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(ACTING 1H A 
DIRECTION OPPOSITE 
TO THE STABILIZER 
LOAD.) 

NOTES' 
( a ) IN BALANCING CONDITIONS 0 3 . 2 2 1 1 

P » 4 0 % OF NET BALANCING LOAO 
< FLAPS RETfiACTEO) 

P'O (FLAPS DEFLECTED) 
( b ) IM CONDITION 0 S . 2 2 Z H U ) 

P * 2 0 % OF NET TAIL LOAD 

FIG. 3 - 7 TAIL S U R F A C E 
LOAD DISTRIBUTION 

FIG. 3 - 8 TAIL 1 SURFACE 
LOAD DISTRIBUTION 

FIG. 3 - 9 TAIL SURFACE 
LOAD DISTRIBUTION 

FIG. 3 - 1 0 A I L E R O N 
LOAD DISTRIBUTION 

• c o m b i n a t i o n s o f n o r m a l a c c e l e r a t i o n a n d 
. a n g u l a r a c c e l e r a t i o n are o b t a i n e d : 

C o n d i t i o n 

A i r p l a n e 
n o r m a l 

accelera
tion 71 

A n g u l a r acceleration ' 
radian/sec . 2 

Down l o a d , - -

Up load 

1.0 

A n g u l a r acceleration ' 
radian/sec . 2 

where: 

n m =pcsttive limit maneuvering load 
factor used }n the design of the 
airplane. 

V=initial speed In miles per hour. 

( d ) T h e w t a l ta i l l o a d f o r t he c o n d i 
t i ons spec i f ied i n <c) sha l l b e t he s u m o f : 
( 1 ) T h e b a l a n c i n g ta i l l o a d c o r r e s p o n d 
ing wi th t he c o n d i t i o n a t speed V a n d the. 

spec i f ied va lue o f t he n o r m a l l o a d f a c t o r 
n , p lus (2). t he m a n e u v e r i n g l o a d i n 
c r e m e n t d u e t o t he spec i f ied va lue o f t he 
a n g u l a r a c c e l e r a t i o n . 

N o t e : The maneuvering load increment of, 
Figure 3-4 and the distributions of Figure 
•3-8 (for down loads) and Figure 3-9 (for 
up loads) may be used. These distributions^ 
apply to the total tail load. ; 

§ 3.216-3 Time 'histories of~ptufiUp 
maneuvers (CAA policies which apply to 
§3.216). 

§ 3.216-2 Unchecked pull-up maneu- j 
tier (CAA policies which apply to' 
5 3.218 (a)). <a) T h e c o n d i t i o n g iven i n ! 
§ 3.216 ( a ) r epresen t s w h a t m a y o c c u r 
i n a n " u n c h e c k e d " p u l l - u p m a n e u v e r . 
T h e bas i c a s s u m p t i o n is t h a t wh i l e t h e 
a i rp l ane is flying i n s t eady leve l f l ight 
a t t he s p e e d Vj>, t he p i l o t s u d d e n l y pul l s 

t he e leva to r c o n t r o l b a c k a n d h o l d s It; 
i n . t h e ful l b a c k pos i t ion . 

( 1 ) A n e x a m p l e o f the t i m e h i s t o r y o f . 
a t y p i c a l caae o f a n u n c h e c k e d p u l l - u p 
m a n e u v e r is s h o w n i n F igure 1 ( a ) ( see 
5 3 . 2 1 6 - 1 ) . I t will be n o t e d f r o m th is 
f igure tha t a p p r o x i m a t e l y full e levator-
de f l ec t ion was a p p l i e d i n r o u g h l y 0.1 sec- . 1 

ond a n d t ha t the e leva to r was h e l d i m 
the ful l u p pos i t i on unt i l a f te r t he p e a k 
c . g. a c c e l e r a t i o n w a s ob ta ined . I t wi l l -
a l so be n o t e d tha t t he m a x i m u m d o w n 
tail l o a d w a s a t t a ined be fo re t he a i rp l ane 
h a d a c h a n c e to p i t c h a p p r e c i a b l y s i n c e t 

the c . g. a c c e l e r a t i o n c o r r e s p o n d i n g t o 
m a x i m u m d o w n tail load w a s a p p r o x i 
m a t e l y 1.5. 
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( 2 ) T h i s c o n d i t i o n is i n t e n d e d t o r e p 
resen t t h e c o n d i t i o n o b t a i n e d a t t he i n 
s tan t o f m a x i m u m d o w n tai l l o a d i n a n 
u n c h e c k e d p u l l - u p a s s h o w n o n t he F i g 
ure 1 ( a ) (see § 3.216-1) a t t he t i m e o f 
a p p r o x i m a t e l y 0.15 s e c o n d s . 

( b ) F o r p u r p o s e s o f s imp l i fy ing anal r 
ysis p r o c e d u r e t he d o w n l o a d app l i ed to: 
t he h o r i z o n t a l tail su r face m a y b e c a r 
r i e d f o r w a r d t o t he w i n g a t t a c h m e n t 
po in t s , a s s u m i n g t ha t t he fuse lage l o a d 
f a c t o r is equa l to ze ro . T h e m o m e n t a t 
the w i n g d u e to t he a b o v e descr ibed 1 

l oads n e e d n o t b e b a l a n c e d o u t a s a 
c o u p l e a t t h e w i n g a t t a c h m e n t p o i n t s . 
H o w e v e r , t he l i nea r a n d a n g u l a r inert ia | 
f o r c e s m a y be t aken i n t o a c c o u n t if de-:: 
sired. 
(Supp.lO, 16F.R. 3287,Apr. 14, 1951] 

§ 3.216-3 Unchecked push-down ma
neuvering load (CAA policies which ap
ply to § 3 . 2 1 6 ( b ) ) . T h e c o n d i t i o n 
g iven i n § 3^216 ( b ) represen ts a n " u n 
c h e c k e d " p u s h - d o w n a n d is i den t i ca l t o 
§ 3.216 ( a ) i n p r inc ip le , e x c e p t t h a t 
s u d d e n a p p l i c a t i o n o f fu l l f o r w a r d stiek| 
is a s sumed . T o s impl i fy t he a n a l y s i s 
t he u p l o a d app l i ed t o t he hor izon ta l : 
ta i l su r faces m a y b e ca r r i ed t h r o u g h t h e 
a t t a c h m e n t o f t he h o r i z o n t a l ta i l sur 
f a c e s to t he fuselage , a n d l o c a l fuse lage 
m e m b e r s . N o o t h e r s t ruc ture n e e d b e 
inves t iga ted f o r th i s c o n d i t i o n . 
[Supp. 10, 16 F. B. 3287, Apr. 14, 1961] 

§ 3.216-4 Checked maneuvering load 
condition (CAA policies which apply to 
§ 3.216 ( c ) ) . ( a ) T h e c o n d i t i o n g iven 
in § 3.216 ( c ) i n v o l v e s a d o w n l o a d a n d 
u p l o a d c o r r e s p o n d i n g t o w h a t m a y o c c u r 
in a " c h e c k e d m a n e u v e r . " 

( b ) A " c h e c k e d maneuve r? ' is def ined 
as o n e i n w h i c h t he p i t c h i n g c o n t r o l is 
sudden ly d i s p l a c e d i n o n e d i r e c t i o n a n d 
t h e n sudden ly m o v e d in t h e o p p o s i t e 
d i r ec t ion , t he de f l ec t ions a n d t i m i n g b e 
ing s u c h as to a v o i d e x c e e d i n g t he l imit ; 
m a n e u v e r i n g l o a d f ac to r . 

( c ) A t y p i c a l c a s e o f a fu l ly c h e c k e d 
p u l l - u p m a n e u v e r is s h o w n f o r t h e D C - 3 
a i rp l ane i n F igu re 1 ( c ) ( see § 3 . 2 1 6 - 1 ) . 
T h i s figure wi l l b e br ief ly r e v i e w e d as it 
c o n t a i n s a l l o f t he i n f o r m a t i o n essent ia l 
t o e x p l a i n i n g t he d o w n l o a d a n d u p l o a d 
cases r equ i red b y § 3.216 ( c ) . 

( 1 ) I t wi l l b e n o t e d tha t 8 degrees o f 
u p e leva to r w a s o b t a i n e d i n a p p r o x i 
m a t e l y 0.2 s e c o n d . T h i s 0.2 s e c o n d t i m e 
is t he t i m e a t w h i c h t he c r i t i ca l d o w n 
l o a d c a s e o c c u r s . I t wi l l b e n o t e d t h a t 
a m a x i m u m d o w n tai l l o a d o f a p p r o x i 
m a t e l y 2,500 p o u n d s is o b t a i n e d a t th i s 
p o i n t ; fu r the r , t h a t t h e a i rp l ane l o a d 
f a c t o r is o n l y s l ight ly o v e r 1 g. ( T h e 
r e q u i r e m e n t s spec i fy a l o a d f a c t o r o f 1.0 
f o r s i m p l i c i t y . ) A s t i m e increases , it 
wi l l b e n o t e d t ha t t he l o a d f a c t o r beg ins 
t o bu i ld u p b u t tha t , w h e n t he l o a d 
f a c t o r h a d b e e n bui l t u p to a p p r o x i 
m a t e l y 2.7 g, t he p i lo t s ta r ted to p u s h 
f o r w a r d r ap id ly o n t he e l eva to r c o n t r o l . 
T h i s p u s h i n g f o r w a r d is c a l l e d " c h e c k 
i n g " a n d a t s p e e d s a b o v e t he m a n e u v e r 
i n g s p e e d s u c h " c h e c k i n g " is r equ i red i n 
o r d e r to p r e v e n t t h e a i r p l a n e f r o m ex- ; 
c e e d i h g t he l imi t m a n e u v e r i n g f ac to r . 

I t wi l l be n o t e d t ha t a t the" e n a o f o n e 
s e c o n d , t h e e l eva to r h a s b e e n c o m p l e t e l y 
" c h e c k e d " b a c k t o ze ro de f l ec t i on a n d 
tha t t h e m a x i m u m u p tai l l o a d w a s o b 
t a i n e d a t this p o i n t c o n c u r r e n t w i t h t he 
m a x i m u m l o a d f a c t o r o f 3.2 g. T h e c o n 
d i t i o n o c c u r r i n g a t th is t i m e (1.0 s e c o n d ) 
r epresen t s t h e c r i t i ca l u p tail l o a d c o n 
d i t i o n o f § 3.216 ( c ) . 
[Supp. 10, 16 F. R 3287, Apr. 14, 1951] 

,§ 3.216-5 P r inc ip l e s applicable to de
tailed analysis of conditions given in'. 
§ 3.216 (CAA policies which apply to 
§ 3 . 2 1 6 ) . ( a ) T h e bas i c p r inc ip l e s u n 

d e r l y i n g de ta i led ana lys i s f o r t he c o n d i 
t ions c o v e r e d i n § 3.216 ( a ) , ( b ) a n d ( c ) 
are d e s c r i b e d b e l o w ; 

( 1 ) F o r t he d o w n l o a d case , a n o r m a l 
a c c e l e r a t i o n o f 1.0 is spec i f ied , c o n c u r 
r en t w i t h a spec i f ied pos i t ive va lue o f 
a n g u l a r acce l e r a t i on . T h e f o r c e s a c t i n g 
o n t he a i rp l ane s h o u l d t h e r e f o r e satisfy 
the f o l l o w i n g c o n d i t i o n s : 

(1) T h e a l g e b r a i c s u m o f t h e u p l o a d 
o n t he w i n g a n d d o w n l o a d o n t he tail ' 
s h o u l d equal t he w e i g h t o f t he a i rp lane . 
( F o r ana lys i s p u r p o s e s , a r e a s o n a b l e 
a p p r o x i m a t i o n to th i s c o n d i t i o n is sa t i s 
f a c t o r y . ) 

( i i ) T h e . s u m m a t i o n o f w i n g , fuselage ' 
^and ta i l m o m e n t s a b o u t t he c e n t e r o f 
"gravity o f t h e a i rp lane s h o u l d b e equal 
t o t he p i t c h i n g m o m e n t o f iner t ia o f t he 
a i rp lane mu l t i p l i ed b y t he specif ied 
a n g u l a r a c c e l e r a t i o n . 

( 2 ) T h e ana lys i s o f t he u p l o a d c o n d i 
t i o n m a y b e ca r r i ed o u t i n t he s a m e 
m a n n e r , e x c e p t t h a t "nm" t imes t he 
w e i g h t o f t h e a i rp l ane is u s e d i n s u b 
p a r a g r a p h ( 1 ) ( i ) o f th i s p a r a g r a p h . 

( b ) I n a l l o f t he c o n d i t i o n s c o v e r e d 
i n § 3.216 ( c ) , t h e th rus t m a y b e a s sumed 
z e r o fo r s impl ic i ty . T h e r e a r e m a n y 
c o m p u t a t i o n p r o c e d u r e s b y w h i c h these 
c o n d i t i o n s c a n b e satisfied. A n e x a m p l e 

; o f a typ ica l m e t h o d is t h a t g i v e n in 

N a v y S p e c i f i c a t i o n S S - 1 A . I n F igure 
3 -4 o f th i s par t , t he m a n e u v e r i n g ta i l 
l o a d i n c r e m e n t h a s b e e n based o n a v e r 
a g e va lues o f t h e r a t i o o f a i rp lane p i t c h 
ing ine r t i a t o o v e r a l l l e n g t h . 

( c ) C o n d i t i o n s spec i f ied b y th i s r e 
q u i r e m e n t a r e l ike ly t o b e c r i t i ca l o n l y 
a t speeds V s a n d Vd. I n v e s t i g a t i o n h a s 
s h o w n tha t a t Vp t he spec i f ied d o w n l o a d 

' c o n d i t i o n is a d e q u a t e l y t a k e n c a r e o f b y 
§ 3.216 ( a ) a n d tha t t he spec i f i ed u p l o a d 
c o n d i t i o n is a d e q u a t e l y t a k e n c a r e o f b y 
§ 3.216 ( b ) . F o r these r ea sons , t he c o n 
d i t ions o f § 3 . 2 1 6 ( c ) n e e d n o t be i n 
ves t iga ted a t t h e speed Vp. 
[Supp. 10. 16 F. R. 3287, Apr. 14, 1961] 

§ 3.216-6 Maneuvering control sw-i 
face loading figure 3-3 (b) in this part 
(CAA policies which apply to § 3 . 2 1 6 ) . 
( a ) T h e cu rves o n F igure 3 -3 ( b ) i n 
§ 3.216 w e r e d e r i v e d as f o l l o w s : 

( 1 ) T h e th ree curves A , B a n d C o f 
F i g u r e 3 -3 (b> ̂ g i v i n g c o n t r o l sur faces ' 
l o a d i n g vs . W/S c o r r e s p o n d to n o r m a l 
f o r c e coeff ic ients o f 0.80, 0.70, a n d 0.55 
respec t ive ly . T h e s e c u r v e s r e p r e s e n t p s f 
l o a d i n g o b t a i n e d w i t h t he a b o v e n o r m a l , 
f o r c e coeff icients a c t i n g a t a d e s i g n s p e e d 

o f Vp b a s e d o n t he a s s u m p t i o n bt C i ^ 
equals 1.5. 

( 2 ) T h e bas i c c o m p u t a t i o n s f o r t h e s e 
c u r v e s w e r e as f o l l o w s : 

0.00266 Vy=0.0O256 n V,1 

W/S 
0.002B6Gx "mil 

_ n (W/S) (W/S) 
q p ~ ^wT" "i* 

VRQp=jCn n(W/S) 
1.5 

1.5 

( 3 ) T h e s e c u r v e s a r e a l l s t r a igh t l ine , 
cu rves a n d c a n b e e x t e n d e d as s t ra ight , 
l ines t o g ive t he c o r r e c t p o u n d s p e r 
squa re f o o t l o a d i n g s o n t h e su r face o n 
the s a m e basis a s g i v e n a b o v e . 
[Supp. 10,16 F. R. 3287, Apr. 14, 19S1] 

§ 3.217 Gust loads. T h e h o r i z o n t a l 
ta i l su r faces sha l l b e d e s i g n e d f o r loads , 
o c c u r r i n g i n t he f o l l o w i n g c o n d i t i o n s : 

( a ) P o s i t i v e a n d n e g a t i v e gusts o f 30 
fee t p e r s e c o n d n o m i n a l in tens i ty » * 
s p e e d Vc, c o r r e s p o n d i n g t o flight c o n d i 
t i on § 3.187 ( a ) w i t h flaps re t rac ted . 

NOTE: The average loadings of Figures 
3-5 (a) and 3-5 (b) and the distribution 
of Figure 3-9 may be used for the total 
tail loading in this condition. 

( b ) Pos i t ive a n d n e g a t i v e g u s t s o f 15 
fee t p e r s e c o n d n o m i n a l in tens i ty a t 
s p e e d Vt, c o r r e s p o n d i n g t o flight c o n d i 
t i o n § 3.190 ( b ) w i t h flaps e x t e n d e d . I n 
d e t e r m i n i n g t h e to ta l l o a d o n t he h o r i 
z o n t a l ta i l f o r these c o n d i t i o n s , t he i n i 
t ia l b a l a n c i n g ta i l l o a d s sha l l first b e d e 
t e r m i n e d f o r s t eady u n a c c e l e r a t e d flight 
a t t he p e r t i n e n t d e s i g n speeds W a n d V/ , 
T h e i n c r e m e n t a l ta i l l o a d resul t ing f r o m 
t h e gus t sha l l t h e n b e a d d e d t o t he in i t ia l 
b a l a n c i n g tail l o a d t o o b t a i n t he to ta l 
tail l oad . 

NOTE: The Incremental tall load due to 
the gust may be computed by the foUowing 
formula: 

4 « = 0 . 1 KVVStat{l-^) 
where: 

A t = t h e limit gust load Increment on 
the tall in pounds; 

ir=gust coefficient K In § 3.188, 
U=nominal gust intensity In feet per 

second, 
V=airplane speed in miles per hour, 
S,=taii surface area in square feet, 
a (=slope of lift curve of tail surface, 

CL per degree, corrected for aspect 
ratio, 

a K =siope of lift curve of wing, C t per: 
degree, 

Bw—aspect ratio of the wing. 

§ 3.217-1 G u s t loads; horizontal tail 
surfaces (CAA policies which apply to 
% 3.217). T h e speci f ied u p gus t andi 
d o w n g u s t l o a d m a y b e c a r r i e d t h r o u g h 
t h e fuse lage s t ruc ture t o t he w i n g a t 
t a c h m e n t p o i n t s , a s s u m i n g t h a t t h e 
fuse lage l o a d f a c t o r is e q u a l t o t h a t 
g i v e n b y pos i t ive a n d n e g a t i v e gus t s o f 
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30 fps a t Vc r e spec t ive ly . T h e anguiari 
Iner t ia f o r c e s i n gene ra l p r o d u c e re l i ev
i n g l o a d s a n d m a y b e t a k e n i n t o a c c o u n t 
if des i red . T h e a t t a c h m e n t s o f c o n c e n - i 
t ra ted m a s s i t ems in t he r ea r por t ion-
t f t he fuse lage m a y be c r i t i ca l ly l o a d e d 
b y p i t c h i n g a c c e l e r a t i o n f o r c e s . 
[Supp. 10. 16 P. R. 3287, Apr. 14, 1961} 

§ 3.218 Unsymmetrical loads. , T h e 
m a x i m u m h o r i z o n t a l tail su r face l o a d i n g 
<Ioad p e r u n i t a r e a ) , a s d e t e r m i n e d b y 
the p r e c e d i n g sec t ions , sha l l b e app l i ed 
to t he h o r i z o n t a l su r faces o n o n e s ide o f 
the p l a n e o f s y m m e t r y a n d the f o l l o w 
ing p e r c e n t a g e o f t ha t l o a d i n g shal l b e 
app l i ed o n t he o p p o s i t e s i d e : 

% = 1 0 6 - 1 0 " ) where: 
n Is the specified positive maneuver

ing load factor. 
I n a n y c a s e t h e above va lue sha l l n o t b e 
g rea te r t h a n 80 pe rcen t . 

. VERTICAL TAIL SURFACES 

5 3.219 Maneuvering loads. A t a l l 
s p e e d s u p to W 

( a ) W i t h t he a i rp l ane i n u n a c c e l e r a t e d 
. flight a t ze ro y a w , a s u d d e n d i s p l a c e m e n t 

o f t he r u d d e r c o n t r o l to t he m a x i m u m 
de f l ec t ion as l im i t ed b y t he c o n t r o l s tops 

tor p i l o t effort , w h i c h e v e r is c r i t ica l , sha l l 
b e a s sumed . 

NOTE: The average loading of Figure 3-3 
and the distribution of Figure 3-8 may be 
used. 

( b ) T h e a i rp lane shal l be a s s u m e d t o 
b e y a w e d t o a s idesl ip a n g l e o f 15 degrees 
w h i l e t he rudde r c o n t r o l is m a i n t a i n e d 
a t ful l de f l ec t ion ( e x c e p t as l im i t ed b y 
p i l o t e f fo r t ) • i n t he d i r e c t i o n tending 1 to 
i nc rease t he t he s idesl ip. 

NOTE: The average loading of Figure 3-3 
and the distribution of Figure 3-7 may be 
used. 

( c ) T h e a i rp lane shal l .be a s s u m e d t o b e 
y a w e d t o a s idesl ip ang le o f 15 degrees] 
wh i l e t he r u d d e r c o n t r o l is m a i n t a i n e d in 

; t h e neu t ra l p o s i t i o n ( e x c e p t as l imited, 
b y p i l o t e f f o r t ) . T h e a s s u m e d s idesl ip 
ang le s m a y b e r e d u c e d if i t is s h o w n t h a t 
the va lue c h o s e n f o r a pa r t i cu la r speed 
c a n n o t be e x c e e d e d in t he cases of, s t eady 
slips, u n c o o r d i n a t e d ro l l s f r o m a s t e e p 
,bank, a n d s u d d e n fa i lure o f t he cr i t ica l 
e n g i n e wi th d e l a y e d c o r r e c t i v e - a c t ion . 

NOTE: The average tuadlng of Figure 3-3 
, and the distribution of Figure 3-9 may be 
'used. 

§ 3.219-1 Vertical surface maneuver
ing loads (CAA policies which apply to 
$3,219). T h e spec i f ied m a n e u v e r i n g 
l o a d s m a y b e app l i ed t o t he ver t ica l sur 
f a c e s a n d ca r r i ed t h r o u g h the fuse lage 
[structure t o the w i n g a t t a c h m e n t po in t s , 
a s s u m i n g the la tera l iner t ia l o a d f a c t o r 
j a l o n g t he fuse lage s t ruc ture as ze ro . 
T h e w i n g d r a g b r a c i n g t h r o u g h the* 

^fuselage s h o u l d b e a n a l y z e d f o r th i s c o n 
d i t i on s ince t he w i n g s wi l l fu rn i sh a| 

ha rge pa r t o f t he resis t ing a n g u l a r i n - : 

lertia. A n g u l a r iner t ia f o r c e s o n t he 
! fuselage m a y b e i n c l u d e d i f des i red . 

[Supp. 10, 16 F. R. 3287, Apr. 14, I9S1] 

§ 3.220 Gust loads, ( a ) T h e a i rp lane 
shal l be a s s u m e d to e n c o u n t e r a gus t o f 
30 f e e t p e r s e c o n d n o m i n a l in tens i ty 

n o r m a l to t he p l a n e o f s y m m e t r y w h i l e 
i n u n a c c e l e r a t e d flight a t speed Vc. 

( b ) T h e gus t l o a d i n g sha l l b e c o m 
p u t e d b y t he f o l l o w i n g f o r m u l a : 

575 
where: 

"w= average limit unit pressure. In" 
pounds per square foot, 

K= 1.33— > 1 g * f . except that K shalt 

not be less than 1 . 0 . A value of K 
obtained by rational determination 

. may be used. 
U= nominal gust Intensity in feet per 

second, 
V= airplane speed In miles per hour, 

m = slope of lift curve of vertical surface, 
CL per radian, corrected lor aspect 
ratio, 

W=; design weight In pounds, 
Sv= vertical surface area In square feet. 

( c ) T h i s l o a d i n g appl ies o n l y t o t h a t 
p o r t i o n o f t he ve r t i ca l su r faces h a v i n g a 
we l l -de f ined l e a d i n g e d g e . 

NOTE: The average loading of Figure 3-6 
arid the distribution of Figure 3-9 may be 
used. 

§ 3.220-1 Gust loads; vertical tail sur
faces (CAA policies which apply to 
§ 3.220). ( a ) T h e K f a c t o r spec i f ied i n 
§ 3.220 w a s der ived f rom, t he K f a c t o r f o r 
ver t ica l gus ts (§ 3.188) o n t he a s s u m p 
t i o n t h a t t h e effect ive a rea o f t he a i r 
p l a n e fo r la tera l gusts is t w i c e t he ve r t i 
ca l s u r f ace a rea . Subs t i tu t ing 2Sv i n 
p l a c e o f S i n t he f o r m u l a o f § 3,188, w e 
o b t a i n : 

j r = i . 3 3 -

= 1.33-

2.67 

4.50 

( 5 
( b ) T h e spec i f ied gus t l o a d s m a y b e 

app l i ed t o t he ve r t i ca l su r faces a n d c a r 
r i ed t h r o u g h t h e fuse lage s t ruc tu re t o 
t he w i n g a t t a c h m e n t p o i n t s as d e s c r i b e d 
i n § 3 . 2 1 9 - 1 . 
[Supp. 10, 16 F. R. 3287, Apr. 14, 1951] 

5 3.221 Outboard fins. W h e n o u t 
b o a r d fins are ca r r i ed o n the h o r i z o n t a l 
•tail su r face , t he tai l su r faces sha l l be 
d e s i g n e d f o r t he m a x i m u m h o r i z o n t a l 
su r face l o a d i n c o m b i n a t i o n w i t h t h e 
c o r r e s p o n d i n g l o a d s i n d u c e d o n t h e v e r 
t ica l su r faces b y e n d p la te effects . S u c h 
i n d u c e d effects n e e d n o t be c o m b i n e d 
wi th o t h e r ve r t i ca l su r face loads . W h e n 
o u t b o a r d fins e x t e n d a b o v e a n d b e l o w 
the h o r i z o n t a l su r face , t he cr i t ica l ve r t i 
c a l su r face l o a d i n g ( l o a d pe r un i t a r e a ) 
as d e t e r m i n e d b y §13 .219 a n d 3.220 
shal l b e a p p l i e d : 

( a ) T o t he p o r t i o n o f t he ve r t i ca l s u r 
faces a b o v e t he h o r i z o n t a l su r f ace , a n d 
80 p e r c e n t o f tha t l o a d i n g a p p l i e d t o t he 
p o r t i o n b e l o w the h o r i z o n t a l su r f ace , 

( b ) T o t h e . p o r t i o n of t he ve r t i ca l s u r 
f a c e s b e l o w the h o r i z o n t a l su r face , a n d 
80 p e r c e n t o f t h a t l o a d i n g app l i ed to t he 
p o r t i o n a b o v e t he h o r i z o n t a l su r face . 

. A I L E R O N S , W I N G . F L A P S , T A B S , E T C . 

§ 3.222 Ailerons, ( a ) I n t he s y m 
me t r i c a l .flight c o n d i t i o n s (see § § 3.183— 

3 .189 ) , t he a i l e rons sha l l be d e s i g n e d f o r 
^11 l o a d s t o w h i c h they a r e sub j ec t ed 
whi le i n the neu t ra l pos i t ion , 

( b ) I n u n s y m m e t r i c a l flight c o n d i 
t ions (see § 3.191 ( a ) ) , t he a i l e rons sha l l 
b e d e s i g n e d f o r t h e l o a d s resu l t ing f r o m 

; the f o l l o w i n g def lec t ions e x c e p t as l i m 
i ted b y p i l o t e f for t : 

(1) A t s p e e d Vp i t sha l l b e a s s u m e d 
tha t t h e r e o c c u r s a s u d d e n m a x i m u m 
d i s p l a c e m e n t o f t he a i l e ron c o n t r o l . 
(Su i t ab le a l l o w a n c e m a y b e m a d e f o r 

' c o n t r o l s y s t e m def lec t ions . ) 
( 2 ) W h e n v V i s g rea te r t h a n Vp, t he 

a i l e ron de f l ec t ion a t Vc shal l b e t h a t r e 
qui red t o p r o d u c e a ra te o f r o l l n o t less 
t h a n tha t o b t a i n e d i n c o n d i t i o n ( 1 ) . 

( 3 ) A t speed Vi t he a i l e ron def lec t ion 
sha l l b e t ha t r equ i red t o p r o d u c e a r a t e 
of r o l l n o t less t h a n o n e - t h i r d o f t h a t 
w h i c h w o u l d be o b t a i n e d a t t he speed 
a n d a i l e ron de f l ec t ion speci f ied i n c o n d i 
t i o n ( 1 ) . 

NOTE: For conventional ailerons, the de
flections for conditions (2) and (3) may be 
computed from: 

S^l&sr. and s ^ . ^ s 'e .vd 
where: 

S^total aileron deflection (sum of both 
aileron deflections) in condition 
(1). 

js=total aileron deflection In condi
tion (2) . 

g 3 =total deflection in condition (3). In 
the equation for S<i: 0.S factor 
Is used Instead of 0.33 to allow for 
wing torsional flexibility. 

( c ) T h e c r i t i ca l l o a d i n g o n t he a i le rons 
s h o u l d o c c u r i n c o n d i t i o n ( 2 ) if Vd is 
less t h a n 2Vc a n d t h e w i n g m e e t s t he 
to r s iona l stiffness cr i ter ia . T h e n o r m a l 
f o r c e coeff ic ient Cw f o r t he a i l e rons m a y 
b e t a k e n a s 0.043, w h e r e S is t he de f l ec 
t i o n o f t he ind iv idua l a i l e r o n in degrees . 
T h e cr i t ica l c o n d i t i o n f o r w i n g to r s iona l 
l o a d s wi l l d e p e n d u p o n the bas i c a i r fo i l 
m o m e n t coeff ic ient .as-well as t he speed , 
.and m a y . b e d e t e r m i n e d as f o l l o w s : 

r 3 _ ( C m - . o i 3 3 , ) . v V 

T 2 (Cm-.0lS2l)Vc* 
i where: 

TVTs is the ratio of wing torsion In 
condition (b) (3) to that in condition 
(b) (2). 

Sit and s3l are the down deflections of 
.the individual aileron in conditions 
(b) (2) and (3) respectively. 

(d ) W h e n T 3 / T 2 is g rea t e r t h a n 1.0 
c o n d i t i o n ( b ) ( 3 ) is c r i t i ca l ; w h e n T 3 / T 2 

; is less t h a n 1.0 c o n d i t i o n ( b ) ( 2 ) is c r i t -
. i c a l . 

(e> I n l ieu o f t he a b o v e r a t iona l c o n 
d i t ions t h e ave rage l o a d i n g o f F igure 3-3 
a n d t he d i s t r ibu t ion o f F igure 3-10 m a y 
b e used . 

§ 3.223 Wing flaps. W i n g flaps, t he i r 
o p e r a t i n g m e c h a n i s m , a n d suppo r t i ng 
s t ruc ture sha l l b e des igned f o r c r i t i ca l 
l o a d s o c c u r r i n g i n t h e flap-extended 
f l ight c o n d i t i o n s (see .§ 3.190) w i t h the-
flaps e x t e n d e d t o a n y p o s i t i o n f r o m ful ly 
r e t r ac t ed t o ful ly e x t e n d e d ; e x c e p t t h a t 
w h e n a n . a u t o m a t i c flap 16ad : l i m i t i n g 
d e v i c e is e m p l o y e d , these pa r t s m a y b e 
des igned f o r c r i t i ca l c o m b i n a t i o n s o f a i r 
speed a n d flap pos i t i on p e r m i t t e d b y t he 
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dev ice . ( A l s o see §5 3.338 a n d 3.339.) 
T h e effects o f p rope l l e r s l ip s t r eam c o r r e 
s p o n d i n g t o t a k e - o f f p o w e r sha l l b e 

I t aken in to a c c o u n t a t a n a i rp lane speed 
o f n o t less t h a n 1.4VS w h e r e Vs is t h e 
c o m p u t e d s ta l l ing speed w i t h flaps fu l ly 
r e t r ac t ed a t t he d e s i g n w e i g h t . F o r In 
ves t iga t ion o f t he s l ip s t r eam c o n d i t i o n , 
the a i rp l ane l o a d f a c t o r m a y b e a s s u m e d 
to b e 1.0. 

§ 3 . 2 2 3 - 1 Wing flap load, distribution 
(CAA policies which apply to § 3 . 2 2 3 ) . A 
t r apezo ida l c h o r d l o a d d i s t r ibu t ion w i t h 
t h e l ead ing e d g e t w i c e t he t ra i l ing e d g e 
l o a d i n g is a c c e p t a b l e . ( N o t e t h a t these 
l o a d i n g s a p p l y in t h e u p d i r e c t i o n o n l y ; 
h o w e v e r , i t is r e c o m m e n d e d t ha t t he s u p 
p o r t i n g s t ruc ture a l so b e d e s i g n e d t o 
w i t h s t a n d a d o w n l o a d equa l t o 25 p e r - ' 
c e n t o f t h e u p l o a d . ) 
[Supp. 10, 16 F. R. 3288, Apr. 14, 1951J 

§ 3.224 Tabs. C o n t r o l s u r f a c e t abs 
shal l b e d e s i g n e d f o r t he m o s t s eve r s 
c o m b i n a t i o n o f a i r s p e e d a n d t a b de f l ec 
t ion l ikely t o b e o b t a i n e d w i t h i n the 
l im i t V-n d i a g r a m (Fig . 3 - 1 ) f o r a n y 
usab le l o a d i n g c o n d i t i o n o f t h e a i rp l ane . 

§ 3.224-1 Trim tab design (CAA poli
cies which, apply- to' §3.224). ( a ) T o 
p r o v i d e r u g g e d n e s s a n d f o r ' e m e r g e n c y 
use o f tabs; it is r e c o m m e n d e d t h a t t r i m 
tabs , the i r a t t a c h m e n t s a n d ac tua t i ng 
m e c h a n i s m b e d e s i g n e d f o r l o a d s c o r r e 
s p o n d i n g t o full t a b de f l ec t ion a t s p e e d 
Vc w i t h m a i n su r f ace ' neu t r a l ; e x c e p t 
t h a t t he t a b de f l ec t ion n e e d n o t e x c e e d 
tha t w h i c h w o u l d p r o d u c e a h i n g e m o 
m e n t o n t he m a i n su r f ace c o r r e s p o n d i n g 
t o m a x i m u m p i lo t effor t . 

( b ) A t r apezo ida l c h o r d load d i s t r i 
b u t i o n wi th t h e l o a d i n g o f t he l ead ing 
e d g e t w i c e t h a t o f t he t ra i l ing e d g e is 
a c c e p t a b l e . 
[Supp. 10, 16 F. R. 3288, Apr. 14, 1951] 

§ 3.225 Special devices. T h e l o a d i n g 
f o r spec ia l dev ices e m p l o y i n g a e r o d y 
n a m i c su r faces , s u c h as s lo ts a n d s p o i l 
ers, sha l l b e b a s e d o n t es t da ta . 

CONTROL S Y S T E M LOADS 

§ 3.231 Primary flight controls and 
systems, f a ) F l i g h t c o n t r o l sys tems 
a n d s u p p o r t i n g s t ruc tures sha l l b e d e 
s igned f o r l o a d s c o r r e s p o n d i n g t o 125 
p e r c e n t o f t he c o m p u t e d h i n g e m o m e n t s 
o f t he m o v a b l e c o n t r o l su r face i n t h e 
c o n d i t i o n s p r e s c r i b e d i n §§ 3,211 t o 3.225, 
s u b j e c t t o t he f o l l o w i n g m a x i m a a n d 
m i n i m a ; 

( 1 ) T h e s y s t e m l imi t l o a d s n e e d n o t 
e x c e e d those w h i c h c a n b e p r o d u c e d b y 
t he p i l o t a n d a u t o m a t i c d e v i c e s o p e r a t 
i n g t he c o n t r o l s . 

( 2 ) T h e loads sha l l i n a n y c a s e be 
sufficient t o p r o v i d e a r u g g e d s y s t e m f o r 
se rv ice use , i n c l u d i n g c o n s i d e r a t i o n o f 
j a m m i n g , g r o u n d gusts , t a x y i n g ta i l to* 
w i n d , c o n t r o l iner t ia , a n d f r i c t i on . 

( b ) A c c e p t a b l e m a x i m u m a n d min i - ) 
m u m p i lo t l o a d s -for e leva to r , a i leron, : 
a n d r u d d e r c o n t r o l s a r e s h o w n i n F igure : 
3 - 1 1 . T h e s e p i l o t l o a d s sha l l b e a s s u m e d 
t o a c t a t t h e a p p r o p r i a t e c o n t r o l g r ips o r 
p a d s i n a m a n n e r s imu la t ing f l ight c o n 
d i t i o n s a n d t o b e r e a c t e d a t t h e at tach-. ' 

m e n t s o f t he c o n t r o l s y s t e m t o t he c o n - • 
t ro l su r f ace h o r n . 

§ 3.231-1 Hinge moments (CAA pol
icies which apply to § 3.231 ( a ) ) . T h e 
125 p e r c e n t f a c t o r o n c o m p u t e d h i n g e , 
m o m e n t s p r o v i d e d i n § 3.231 ( a ) n e e d b e 
a p p l i e d o n l y to e levator , a i l e ron a n d r u d - ' 

"der sys t ems . A f a c t o r as l o w as 1.0 m a y 
b e used w h e n h i n g e m o m e n t s a re b a s e d 
o n tes t da t a ; h o w e v e r , t he e x a c t r e d u c - . 
t i o n . w i l l d e p e n d t o a n e x t e n t u p o n t he ; 
a c c u r a c y a n d re l iabi l i ty o f the_ da ta . 
S m a l l s ca l e w i n d t u n n e l d a t a a r e g e n 
era l ly n o t re l iable e n o u g h to w a r r a n t i 

e l im ina t i on o f t he f a c t o r . I f a c c u r a t e 
flight test d a t a a re used , t he f a c t o r m a y 
b e r e d u c e d to 1.0. 
[Supp. 10, 16 F. R. 3288, Apr. 14, 1951] 

§ 3.231-2 System limit loads (CAA 
policies which apply to § 3.231 (a) ( 1 > ) . 
( a ) W h e n the a u t o p i l o t is a c t i n g i n c o n 
j u n c t i o n w i t h t he h u m a n p i lo t , t he a u t o 
p i lo t effort n e e d n o t be a d d e d to h u m a n 
p i lo t effort, b u t t h e a u t o p i l o t ef for t 
s h o u l d b e used f o r d e s i g n i f i t a l o n e c a n 
p r o d u c e g rea te r c o n t r o l s y s t e m l o a d s 
t h a n the h u m a n p i lo t . 

( b ) W h e n the h u m a n p i lo t ac t s i n o p 
pos i t i on t o t he au top i lo t , t h a t p o r t i o n o f ' 
t he s y s t e m b e t w e e n t h e m shou ld b e d e -

• s igned f o r t he m a x i m u m effor t o f h u m a n 
p i lo t o r au top i lo t , w h i c h e v e r is t he lesser . 
jSupp. 10, 16 F. R. 3288, Apr. 14, 1951J 

§ 3.231-3 Interconnected control sys-
; terns on two-control airplanes (CAApol
icies which apply to § 3.231). ( a ) W i t h 
r e s p e c t to i n t e r c o n n e c t e d c o n t r o l s y s - ' 

: terns such as i n t w o c o n t r o l a i rp lanes , t he 
f o l l o w i n g is r e c o m m e n d e d in s h o w i n g t h e 
" s a m e leve l o f s a f e t y " spec i f ied i n § 3.10. 

( 1 ) If , i n t he c a s e o f t w o o r m o r e 
; i n t e r c o n n e c t e d c o n t r o l sys t ems , t he c o n -
1 trol w h e e l o r s t i ck fo rces d u e t o c o m b i n e d 
c o n t r o l s y s t e m l o a d s resul t ing f r o m ai r 

I loads o n t he c o n t r o l su r f ace s a r e less 
t han t h e m i n i m u m p r e s c r i b e d in F igure 
3-11 o f this par t , e a c h c o n t r o l s y s t e m 
f r o m the i n t e r c o n n e c t i o n t o t he c o n t r o l 
su r face s h o u l d b e d e s i g n e d f o r r n i n i m u m 
p i lo t efEort o n t he c o n t r o l w h e e l o r s t i ck 
in o r d e r tha t sufficient r u g g e d n e s s b e i n 
c o r p o r a t e d i n t o t h e sys tem. 

(2) I f t he c o n t r o l w h e e l o r s t ick f o r c e s 
due t o c o m b i n e d c o n t r o l s y s t e m l o a d s 
resul t ing f r o m ai r l oads o n t he c o n t r o l 
su r faces a r e i n e x c e s s o f t he m a x i m u m 
fo rces p resc r ibed in . F igu re 3 -11 o f th i s 
part , i t is c o n s i d e r e d permiss ib le to d i 
vide t he m a x i m u m p i lo t ef for t l o a d s i n 
the c o n t r o l sys tems f r o m the p o i n t o f 
i n t e r c o n n e c t i o n t o t he c o n t r o l su r faces 
•in p r o p o r t i o n t o t h e c o n t r o l s u r f a c e a i r 
: l oads . H o w e v e r , t h e l o a d i n e a c h s u c h 
' c o n t r o l s y s t e m shou ld b e i n c r e a s e d 25 
i p e r c e n t to a l l o w f o r a n y e r ro r i n t h e 
j d e t e r m i n a t i o n o f t h e c o n t r o l su r f ace 
' l oads , b u t in n o c a s e n e e d t he resul t ing 
. joads i n a n y o n e s y s t e m e x c e e d t he t o t a l 
: p i lot effort , i f t h e p i l o t ef for t w e r e a p -
:plied to t ha t s y s t e m a lone . I n a n y case , 
the m i r i i m u m l o a d i n a n y o n e s y s t e m 

(should b e n o less t h a n t ha t spec i f ied i n 
s u b p a r a g r a p h (1) o f th is p a r a g r a p h , 

, [Supp. 30, 16 F. R. 3288, Apr. 14, 1951] 

§ 3 , 2 3 2 D u a l controls. W h e n d u a l 
c o n t r o l s a r e p r o v i d e d , t h e sys t ems shal l 
be d e s i g n e d fo r t he p i lo t s o p e r a t i n g i n 
o p p o s i t i o n , u s ing ind iv idua l p i l o t l o a d s 
equa l to 75 p e r c e n t o f t h o s e o b t a i n e d i n 
a c c o r d a n c e w i t h § 3.231, e x c e p t t h a t t he 
i nd iv idua l p i l o t l o a d s sha l l n o t b e less 
t h a n the m i n i m u m l o a d s specif ied i n 
F i g u r e 3 - 1 1 . 

§ 3.233 Ground gust conditions, ( a ) 
T h e f o l l o w i n g g r o u n d gus t c o n d i t i o n s 
sha l l b e inves t iga ted i n c a s e s w h e r e a 
dev i a t i on f r o m the spec i f i c va lues f o r 
m i n i m u m c o n t r o l f o r c e s l is ted i n F i g u r e 
3-11 is app l i c ab l e . T h e f o l l o w i n g c o n -
idi t ions a r e i n t e n d e d to s imula te t he l o a d 
i n g s o n c o n t r o l su r faces due t o g r o u n d 
gusts a n d w h e n t a x y i n g w i t h t h e w i n d . 

( b ) T h e l im i t h i n g e m o m e n t H sha l l 
b e o b t a i n e d f r o m the f o l l o w i n g f o r m u l a : 

H=KcSg 
w h e r e : 

H = l i m i t h i n g e m o m e n t ( f o o t 
p o u n d s ) . . 

c = m e a n c h o r d o f t h e c o n t r o l sur 
f a c e a f t o f t h e h i n g e l ine 
( f e e t ) . 

S = a r e a o f c o n t r o l su r face a f t o f t h e 
h i n g e l ine ( square f e e t ) . 

q= d y n a m i c p re s su re ( p o u n d s p e r 
square f o o t ) , t o b e b a s e d o n a 
des ign s p e e d n o t less t h a n 
10VW/S+10 m i l e s p e r h o u r , 
e x c e p t t h a t t h e d e s i g n speed 
n e e d n o t e x c e e d 60 m i l e s p e r 
h o u r . 

K= f a c t o r a s spec i f ied b e l o w : 
•Surface K 

(a) Aileron + 0 . 7 5 
Control oolumn locked or lashed 

In mid-position. 
Surface K 

(b) Aileron:. ± 0 . 6 0 
Ailerons at full throw; + moment 

on one aileron, — moment on 
the other. 

(c) (d) Elevator ± 0 . 7 5 
Elevator (c ) full up (— f, and (d) 

full down ( + ) . 
(e) (f) Rudder ± 0 . 7 5 
Rudder (e) In neutral, and (f) at 

full throw. 

( c ) A s used i n p a r a g r a p h ( b ) i n c o n -
; n e e t i o n w i t h a i l e rons a n d e leva tors , a 

pos i t ive va lue o f K i nd i ca t e s a m o m e n t 
t e n d i n g to depress t he su r face w h i l e a 
n e g a t i v e va lue o f K i nd i ca t e s a m o m e n t 
t e n d i n g to raise t he su r face . 

§ 3.233-1 Ground gust loads (CAA 
policies which apply to § 3 .233) . S e c t i o n 
.3.233 requi res g r o u n d gus t l o a d s t o b e i n 
ves t iga ted w h e n a r e d u c t i o n i n m i n i m u m 
p i lo t effor t l o a d s is des i red . I n s u c h 
cases t he en t i r e s y s t e m shal l be i n v e s t i - ; 

g a t e d f o r g r o u n d gus t loads . H o w e v e r , 
i n ins tances , w h e r e t he des igne r des i res 
t o inves t iga te g r o u n d gus t l o a d s w i t h o u t , 
i n t e n d i n g t o r e d u c e p i l o t ef for t l oads , t he 
g r o u n d gus t l o a d n e e d b e c a r r i e d o n l y 
f r o m the c o n t r o l s u r f a c e h o r n t o t h e 
nea re s t s t o p s o r gus t l o c k s , i n c l u d i n g t h e 
s tops o r l o c k s a n d thei r s u p p o r t i n g s t r u c 
tures, 
[Supp. 1, 12' F. R. 3436, May 28, 1947, as-
amended by Amdt. 1, 14 F. R. 36, Jan. 5,' 

1-1949 J 
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§ 3.234 Secondary controls and sys
tems. S e c o n d a r y c o n t r o l s , s u c h as w h e e l 
b rakes , spo i le r s , a n d t a b c o n t r o l s , sha l l 
b e d e s i g n e d tor t he l o a d s b a s e d o n t he 
m a x i m u m w h i c h a p i l o t is l ike ly t o a p p l y 
to t h e c o n t r o l i n ques t ion . 

to f o u r w h e e l t y p e a l i gh t ing gear s h o u l d 
iresult i n a s a t i s f ac to ry des ign . I t is s u g 
gested, h o w e v e r , t h a t su f f i c ien t . l and ing 
a n d t ax i ing tests b e c o n d u c t e d to d e t e r 
m i n e t h e sui tabi l i ty o f t he l a n d i n g g e a r 
d e s i g n a n d con f igu ra t i on . S i n c e higher , 
. speed t u rns s h o u l d b e poss ib le w i th a' 

e x c e p t t h a t t he d e s c e n t v e l o c i t y n e e d n o t 
e x c e e d 10 f ee t pe r "second a n d shal l n o t 
b e less t h a n 7 f e e t pe r s e c o n d . W i n g 
l i f t n o t . e x c e e d i n g t w o - t h i r d s o f t he 

. w e i g h t o f t h e a i rp lane m a y b e a s s u m e d 
t o ex i s t t h r o u g h o u t t he l a n d i n g I m p a c t 
a n d m a y be a s sumed t o a c t t h r o u g h t h e 

LIMIT PILOT LOADS 

Control Maximum loads lor design weight W equal to or 
less than 6,000 IDS.1 Minimum loads1J 

Aileron: 
Stick 57 rounds.. 40 pounds. 

401) in-pounds.* 
100 pounds. 
100 pounds. 
ISO pounds. 

Wheel" 53 D in-pounds1 
40 pounds. 
401) in-pounds.* 
100 pounds. 
100 pounds. 
ISO pounds. 

Elevator: 
Stick 167 pounds. 

40 pounds. 
401) in-pounds.* 
100 pounds. 
100 pounds. 
ISO pounds. 

Wheel 200 pounds. 

40 pounds. 
401) in-pounds.* 
100 pounds. 
100 pounds. 
ISO pounds. Rudder 200 pounds. 

40 pounds. 
401) in-pounds.* 
100 pounds. 
100 pounds. 
ISO pounds. 

40 pounds. 
401) in-pounds.* 
100 pounds. 
100 pounds. 
ISO pounds. 

. , . - . , - ~ , - — ,- J - v . - — — —. specified minimum loads • 
inapplicable, values corresponding to the pertinent hinje moments obtained according to 5 3.233 may be used instead. • 
**„ 0 SR' t t a t to ™y c a s e values less than 0.6 of the specified minimum loads shall not bo employed. 

5 Tie critical portions of thB aileron control system shall also be designed for a single tangential force having a limit 
• value equal to 1.25 times the couple force determined from the above criteria. 

< D-wheel diameter. 

.FIG.. 3-11—PILOT CONTROL FORCE LIMITS 
G R O U N D LOADS 

3 3.241 Ground loads. T h e l o a d s 
spec i f ied i n t he f o l l o w i n g c o n d i t i o n s sha l l 
be c o n s i d e r e d as t he e x t e r n a l l o a d s a n d 
iner t ia f o r c e s w h i c h w o u l d o c c u r i n a n 
a i rp lane s t ruc ture i f i t w e r e ac t i ng a s a 
r ig id b o d y . I n e a c h o f t h e g r o u n d l o a d 
c o n d i t i o n s speci f ied t he e x t e r n a l r e a c - i 
t i ons sha l l b e p l a c e d i n equ i l ib r ium w i t h 
t he l inea r a n d a n g u l a r ine r t i a f o r c e s i n 
a r a t i o n a l o r conse rva t ive m a n n e r . 

§ 3.241-1 Four-wheel type alighting, 
gears (CAA policies which apply to 
$3,241). A t present , l i t t le o p e r a t i o n a l 
d a t a o r o t h e r i n f o r m a t i o n are available^ 
o n w h i c h t o b a s e r e q u i r e m e n t s f o r air-i 
p lanes equ ipped wi th f o u r w h e e l type ' 

.a l ight ing gears . T h e f o l l o w i n g is sug--
ges ted f o r app ly ing t h e r equ i r emen t s o f 
this, pa r t t o a i rc ra f t equ ipped wi th f o u r 
w h e e l t y p e a l i g h t i n g gears . 

( a ) T h e p rov i s ions o f §§ 3.241 t h r o u g h ' 
3.256, e x c e p t f o r t he f o l l o w i n g , s h o u l d be, 
c o n s i d e r e d a p p l i c a b l e : §§ 3.245 ( a ) , 3,246 
( a ) , a n d 3.250 t h r o u g h 3.252. ' 

( b ) T h e c o n d i t i o n s as spec i f ied in! 
§§ 3.245 ( b ) ( 2 ) , 3 2 4 6 ( b ) , 3.247 a n d : 
3.249 s h o u l d b e c o n s i d e r e d a p p l i c a b l e t o 
four w h e e l t y p e gea r w i t h o u t m o d i f i c a 
t ion , t he rear w h e e l s b e i n g c o n s i d e r e d the. 
m a i n gear . 

( c ) T h e l a n d i n g c o n d i t i o n s spec i f ied i n 
§3 .245 ( b ) ( 1 ) s h o u l d b e m o d i f i e d b y d i 
v id ing t he to t a l r equ i red l o a d o n t he f o r -
.ward gear b e t w e e n t h e t w o whee l s , 60. 
p e r c e n t t o o n e w h e e l a n d 40 p e r c e n t to 
the o the r . 

( d ) T h e r equ i r emen t s o f § 3.253 s h o u l d 
b e m o d i f i e d b y a p p l y i n g t h e r equ i red 
l o a d s s imu l t aneous ly to t he t w o f r o n t 
whee l s , 120 p e r c e n t t o o n e w h e e l a n d 80 
p e r c e n t t o t he o t h e r . { N o t e t ha t t h i s 
g ives a n 80 -40 p e r c e n t d i s t r ibu t ion o f the; 

' to ta l l o a d o n t he f r o n t gear . > 
( e ) I t is be l i eved t ha t t he m e t h o d o f 

a p p l y i n g t h e r equ i r emen t s o f th i s par t 
f o r s ingle nose w h e e l t y p e a l i g h t i n g g e a r 

f o u r w h e e l a i r c ra f t t h a n wi th o n e h a v i n g 
a c o n v e n t i o n a l t r i cyc le gear , i t is be l i eved 
tha t p r o v i s i o n s h o u l d b e m a d e to i n c l u d e 
h i g h speed tu rns i n t he t ax i ing t es t p r o 
g r a m s o f a l l f o u r w h e e l a i r c ra f t . 

CD I f a n a i rc ra f t w i th f o u r w h e e l t y p e 
a l igh t ing gear is a l so d e s i g n e d f o r r e a d 
abi l i ty , i. e, f o r use a s a n a u t o m o b i l e , 
w h i c h is usual ly t h e case , t he d e s i g n o f 
t he a l igh t ing gea r i n accord .ance .wi th a p 
p l icab le m o t o r veh i c l e d e s i g n r e q u i r e 
m e n t s Is a c c e p t a b l e , p r o v i d e d i t c a n b e 
s h o w n t ha t these r equ i r emen t s ful ly 
c o v e r t he -a i rwor th ines s r e q u i r e m e n t s o f 
the r egu la t ions i n th i s subchap t e r . 
[Supp. 10, 16 P. R. 3288, Apr. 14, 1961J 

§ 3 242 Design weight. T h e d e s i g n 
w e i g h t u s e d i n t he l a n d i n g c o n d i t i o n s 
sha l l n o t b e , less t h a n the m a x i m u m 
w e i g h t f o r w h i c h ce r t i f i ca t ion is de s i r ed : 
Provided, however, T h a t f o r m u l t i e n g i n e 
a i rp lanes m e e t i n g t he o n e - e n g i n e - i n o p -
'erat ive c l i m b r e q u i r e m e n t o f § 3.85 ( b ) , 
t he a i rp lane m a y b e des igned fo r a d e 
s ign l a n d i n g w e i g h t w h i c h is less limn 
t he m a x i m u m d e s i g n we igh t , if c o m p l i - j 
a n c e is s h o w n w i t h t he f o l l o w i n g sec t ions 
o f F a r t 4b o f th i s s u b c h a p t e r i n l ieu o f 
t he c o r r e s p o n d i n g r e q u i r e m e n t s o f th is 
p a r t : t he g r o u n d l o a d r equ i r emen t s of] 
§ 4b,230, t he l a n d i n g g e a r requi rements ! 
o f §§ 4b.331 t h r o u g h 4b.336, a n d t he fuel! 
j e t t i son ing s y s t e m requ i r emen t s o f 
5 4D-437. 

[Amdt. 08-0, 11 P. R. 11374, Nov. 6, 1948, asf 
amended by Amdt. 3-9, 17 F. R. 11631. DecJ 
20, 1952] 

§ 3.243 Load factor for landing con - ! 
ditions. I n t he f o l l o w i n g l a n d i n g c o n 
d i t ions t he l im i t ve r t i ca l iner t ia l o a d f a c 
t o r a t t h e c e n t e r o f g r av i t y o f t he a i r 
p l ane sha l l b e c h o s e n b y t he designer ' 
hu t sha l l n o t b e less t h a n the va lue w h i c h 
w o u l d b e o b t a i n e d w h e n l a n d i n g t h e a i r 
p l a n e w i t h a d e s c e n t ve loc i ty , i n fee t pe r 
s e c o n d , equa l to t he f o l l o w i n g v a l u e : 

V = 4 . 4 (W/S)i 

a i rp l ane c e n t e r o f g rav i ty . W h e n s u c h 
w i n g l i f t is a s sumed , t h e . g r o u n d r e a c t i o n 
l o a d f a c t o r m a y b e t a k e n equa l t o t h e 
iner t ia l o a d f a c t o r m i n u s t he r a t i o o f t he 
a s s u m e d w i n g l i f t to t h e a i rp lane w e i g h t . 
( S e e § 3.354 f o r r equ i r emen t s c o n c e r n 
ing t h e e n e r g y a b s o r p t i o n tes t s -which 
d e t e r m i n e t he l i m i t l o a d f a c t o r c o r r e 
s p o n d i n g t o t he r equ i red l imi t d e s c e n t 
ve loc i t i e s . ) I n n o ca se , h o w e v e r , sha l l 
t he ine r t i a l o a d f a c t o r u s e d f o r d e s i g n 
purposes b e less t h a n 2.67, n o r sha l l t he 
l imi t g r o u n d r e a c t i o n l o a d f a c t o r b e less 
t h a n 2.0, unless i t is d e m o n s t r a t e d t h a t 
l o w e r va lues o f l imi t l o a d f a c t o r wi l l n o t 
be e x c e e d e d i n t a x y i n g t he a i rp lane o v e r 
t e r ra in h a v i n g t he m a x i m u m degree o f 
Toughness to b e e x p e c t e d u n d e r i n t e n d e d 
se rv ice use a t a l l speeds u p t o t ake-of f 
speed. 

LANDING CASES AND ATTITUDES 

§ 3.244 Landing cases and attitudes. 
For c o n v e n t i o n a l a r r a n g e m e n t s o f m a i n 
a n d nose , o r m a i n a n d tail w h e e l s , t he 
a i rp l ane shal l be a s sumed t o c o n t a c t t he 
g r o u n d a t t he spec i f ied l im i t ve r t i ca l v e 
l o c i t y i n t he a t t i tudes d e s c r i b e d i h 
§§ 3 .245-3.247. (See F i g s . 3-12 ( a ) a n d 
3-12 ( b ) f o r a c c e p t a b l e l a n d i n g c o n d i 
t ions w h i c h a re c o n s i d e r e d to c o n f o r m . 
w i t h §§ 3.245-3.247.) 

§ 3.244-1 Landing cases and atti
tudes (CAA policies which apply to 
§ 3 . 2 4 4 ) . T h e s u p p o r t i n g s t ruc ture as 
wel l as t he l a n d i n g g e a r i tself s h o u l d b e 
c a p a b l e o f w i t h s t a n d i n g t he loads o c c u r 
r i ng a t t he c r i t i ca l e x t e n s i o n o f t he s h o c k 
s t ruts i n a c c o r d a n c e wi th N o t e ( 2 ) o f 
F igu re 3 -12 ( a ) i n § 3.245-1. 
[Supp. 10, 16 F. R. 3288, Apr. 14. 1951] 

§ 3.245 Level landing—<a) Tail wheel 
type. N o r m a l leve l f l igh t a t t i tude . 

( b ) N o s e wheel type. T w o cases sha l l 
be c o n s i d e r e d : 
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( 2 ) M a i n w h e e l s c o n t a c t i n g t ne 
g r o u n d , n o s e w h e e l j u s t c l e a r o f t he 
g r o u n d . ( T h e a n g u l a r a t t i tude m a y b e 
a s s u m e d t he s a m e a s i n s u b p a r a g r a p h 
(1) o f th i s p a r a g r a p h fo r p u r p o s e s o f 
ana lys i s . ) 

( c ) Drag components. In th is c o n d i 
t ion , d r a g c o m p o n e n t s s imu la t ing t he 
f o r c e s r equ i red t o acce l e r a t e t he t i res 
a n d whee l s u p t o t he l a n d i n g s p e e d shal l 
b e p r o p e r l y c o m b i n e d w i t h t he c o r r e 
s p o n d i n g i n s t an t aneous 'ver t ical g r o u n d 
r e a c t i o n s . T h e w h e e l s p i n - u p d r a g l o a d s 
m a y b e b a s e d o n ve r t i ca l g r o u n d r e a c -
:tions, a s s u m i n g w i n g l i f t a n d a t i re -
s l id ing coeff ic ient o f f r i c t ion o f 0.8, bu t 

i n a n y c a s e t he d r a g loads sha l l n o t b e 
less t h a n 25 p e r c e n t o f t h e m a x i m u m 
ve r t i ca l -g round r eac t ions n e g l e c t i n g w i n g 
.lift. 

§ 3.245-1 Wheel spin-up loads (.CAA 
policies which apply to §3243). f a ) 
S e c t i o n 3.245 requ i res t ha t s p i n - u p l o a d s 
b e t a k e n in to a c c o u n t i n s t ruc tu ra l d e 
signs. S e c t i o n 3.244 p e r m i t s t he use o f 
a r b i t r a r y d r a g loads f o r th i s p u r p o s e . 

( b ) I f i t is des i r ed t o u s e a m e t h o d 
m o r e r a t i o n a l t h a n the a rb i t r a ry drags 
c o m p o n e n t s r e f e r r e d t o i n 13 ,244 i n 
d e t e r m i n i n g t h e w h e e l s p i n - u p l o a d s f o r 
l a n d i n g c o n d i t i o n s , t h e A d m i n i s t r a t o r 

•wil l a c c e p t t h e f o l l o w i n g m e t h o d f r o m : 
N A C A T . N . 863 f o r th is p u r p o s e ( h o w 
ever , t he m i n i m u m d r a g c o m p o n e n t o f 
0.25 tames t he ve r t i ca l c o m p o n e n t w u l 
s t i l l a p p l y ) : 

.1 \ / 21w(VG-VC)»FYIAI 1 i : 

FHmax~re V tz 
w h e r e 
FHnua=maximum r e a r w a r d h o r i z o n t a l 

f o r c e a c t i ng o n t he w h e e l -
p o u n d s . 

re=effective ro l l ing rad ius o f w h e e l 
u n d e r i m p a c t - f e e t b a s e d o n 
r e c o m m e n d e d o p e r a t i n g t i re 

TAIL WHEEL TYPE NOSE WHEEL TYPE 

CONDITION Level 
LANDING 

TAIL-DOWN 
LANDING 

LEVEL LANDING 
WITH INCLINED 

REACTIONS 

LEVEL LANDING 
WITH NOSE WHEEL 

JUST CLEAR OL 
GROUND 

TAIL-DOWN 
LANDING 

5 3.245 (A) %z.m (A) {3 .215 (B) (1). 53-245 (B) (2) % 3.246(B) (C) 

LATERAL COMPONENT IN EITHER DIRECTION AT C. G_ 
SHOEI ABSORBER EXTENSION (HYDRAULIC SHOCK 

SHOCK ABSORBER DEFLECTION (RUBBER OR SPRING 
SHOCK ABSORBER) -

MAIN WHEEL LOADS (BOTH WHEELS) 

XOTEA. - ,_- . . . . 

nW KnW 
O 

NOTE (2) 

100% 
STATIC nW KV. 

. 0 
0 

.(1) AND (3) 

nW 
0 
0 

NOTE (2) 

100% 
STATIC nWbfd 

0 
M W D 

0 

nW KnW 
0 

NOTE (2) 

. STATIC .« WtfM.' 
» " W KV} 

(])• 

nW KnW 
0 

NOTE (2) 

100% 
STATIC •aW KV. 

0 
0 

(1) AND (3) 

0 
0 

NOTE (2) 

100% 
STATIC kW 0 

0 
0 

(3) 

nW KnW 
O 

NOTE (2) 

100% 
STATIC nW KV. 

. 0 
0 

.(1) AND (3) 

nW KnW 
0 

NOTE (2) 

. STATIC .« WtfM.' 
» " W KV} 

(])• 

nW KnW 
0 

NOTE (2) 

100% 
STATIC •aW KV. 

0 
0 

(1) AND (3) 

0 
0 

NOTE (2) 

100% 
STATIC kW 0 

0 
0 

(3) 

NOTE (1).—K MAY BE DETERMINED AS FOLLOWS: # = 0 . 2 5 FOR TF^3,00Q POUNDS OR LESS- JL"=0,33 FOR W= 6,000 POUNDS OR 
GREATER, WITH LINEAR VARIATION OF JST BETWEEN THESE WEIGHTS. 

L NOTE (2).—FOR THE PURPOSE OF DESIGN, THE MAXIMUM LOAD FACTOR SHALL HE ASSUMED TO OCCUR THROUGHOUT THE SHOCK 
ABSORBER STROKE FROM 25 PERCENT DEFLECTION TO 100 PERCENT DEFLECTION UNLESS DEMONSTRATED OTHERWISE, AND THE LOAD FACTOR 

'SHALL BE USED WITH WHATEVER SHOCK ABSORBER EXTENSION IS MOST CRITICAL FOR. EACH ELEMENT OF THE LANDING GEAR. 
NOTE (3}.—UNBALANCED MOMENTS SHALL BE BALANCED BY A RATIONAL OR CONSERVATIVE METHOD-

F I G . 3 - 1 2 ( A ) — B A S I C L A N D I N G C O N D I T I O N S 

T A I L W H E E L T Y P E 

SEE MOTE S 

TJ>N X 
'ISEE NOTE 11 

L E V E L L A N D I N G 

TAIL DOWN LANDING 

F I G . 3 - L 2 ( B ) 

B A S I C L A N D I N G C O N D I T I O N S 

NOSE W H E E L TYPE 

T*N"K 

L E V E L L A N D I N G WITH 
INCLINED REACTIONS 

SEE NOTE 3 

LEVEL LANDING WITH NOSE WHEEL 
JUST CLEAR OF 5 ROUND 

SEE NOTE 3 

NOTE: SEE T 3 . 2 4 6 <B> 

TAIL DOWN LANDING 
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pressure ( m a y be a s sumed 
equal t o t he ro l l ing r ad ius u n 
de r a s ta t ic l o a d o f njWe). 

Iw= r o t a t i ona l m a s s m o m e n t o f iner-. j 
t i a o f ro l l ing a s sembly slug-
fee t r equ i red . ;i 

Va= l inear ve loc i ty o f a i rp l ane p a r - 1 
allel to g r o u n d a t i n s t an t o f ] 
c o n t a c t , a s s u m e d 1.2V B o , in J 
fee t p e r s e c o n d . 

V c = pe r iphe ra l speed o f t ire if p r e 
s t a t i o n is used ( f ee t p e r s e c 
o n d ) — a pos i t ive m e a n s -of! 
p r e - r o t a t i o n s h o u l d b e pro-'J 
v ided b e f o r e p r e - r o t a t i o n c a n J 
b e cons ide red . ; 

u = ef fec t ive coeff ic ient o f f r i c t i o n ; : 
0.80 is a c c e p t a b l e . 

•FVmax5 3 m a x i m u m v e r t i c a l ' f o r c e o h w h e e l 
( p o u n d s ) =niWe, w h e r e We a n d 
ni a r e def ined i n §§ 3.353 a n d 
3.354. 

i 2 = t i m e in te rva l b e t w e e n g r o u n d 
c o n t a c t a n d a t t a i n m e n t of 
m a x i m u m ver t i ca l f o r c e on 
w h e e l ( s e c o n d s ) . If t h e va lue 
o f FTFMAX f r o m t h e a b o v e e q u a 
t i o n e x c e e d s O.SFVMAX, t h e l a t 
te r v a l u e s h o u l d b e used f o r 
Fumax. 

NOTE: This equation assumes a linear vari
ation of load factor with time until the peak 
load Is reached and under this assumption 
determines the drag force at the time that 
the wheel peripheral velocity at radius r e 

.equals the airplane velocity.' Most shock 
'absorbers do not exactly follow a linear vari
ation of load factor with time. Hence, ra
tional or conservative allowances should be 
made to compensate for these variations. 
On most landing gears the time for wheel 
spin-up will be less than the time required 
to develop maximum vertical load factor for 
the specified rate of descent and forward 
velocity. However, for exceptionally large 
wheels, a wheel peripheral velocity equal to 
the ground speed may not have been at
tained at time of maximum vertical gear 
load. This case is covered by the statement 
above that the drag spin-up load need notL 

^exceed 0.8 of the maximum vertical load. 

(c ) ' D y n a m i c s p r i n g - b a c k o f t h e l a n d 
ing gear a n d a d j a c e n t s t ruc ture a t t h e 
ins tan t j u s t a f te r t he w h e e l s c o m e u p to 
s p e e d m a y resul t i n d y n a m i c f o r w a r d 
a c t i n g loads o f cons ide rab l e m a g n i t u d e . 
T h i s effect m a y b e s i m u l a t e d i n t h e level 
l a n d i n g c o n d i t i o n b y a s s u m i n g t h a t t h e 
w h e e l s p i n - u p loads a r e reversed . D y 
n a m i c s p r i n g - b a c k is l ikely t o b e c r i t i ca l 
o n l y f o r l a n d i n g gea r uni ts h a v i n g : 

wheels o f l a rge m a s s suppo r t ed b y re la - | 
t ive ly flexible can t i l eve r s t ruts . J' 

t d ) T h e arb i t ra ry d r a g loads referred! 
to i n § 3.244 (Pig . 3 - 1 2 ) are usual ly suffl-* 
c i en t t o p r o v i d e f o r w h e e l s p i n - u p e x - ; 
c ep t f o r a i rp lanes h a v i n g l a rge diameter! 
w h e e l s o r h i g h s ta l l ing speeds . F o r t h e 
latter, i t is r e c o m m e n d e d t ha t a m o r e 
n a t i o n a l inves t iga t ion , such as t ha t d e 
s c r i b e d a b o v e , b e m a d e . 
'.[Supp. 1. 12 F. R, 3436, May 23, 1947, as 1 

amended by Amdt. 1,14 F. n. 36, Jan. 5,1949] 

§ 3.245-2 Level landing inclined reac-\ 
tion resultant (CAA policies which apply 
to § 3 . 2 4 5 ) . I n F igure 3 -12 ( b ) in 
,§ 3.245-1 the level l a n d i n g i nc l i ned r e a c 
t ion resu l tan t fo r b o t h ta i l w h e e l a n d 

h o s e w h e e l t y p e l a n d i n g g e a r s is a s s u m e d 
to pass t h r o u g h t h e w h e e l ax les . 
(Supp. 10, 16 F. R . 3288, Apr. 14, 1951] 

§ 3.246 Tail down—(a) Tail wheel 
type. M a i n a n d ta i l w h e e l s c o n t a c t i n g , 

' g r o u n d s imul t aneous ly . 
( b ) Nose wheel type. S ta l l ing a t t i 

t ude o r the m a x i m u m a n g l e p e r m i t t i n g 
c l e a r a n c e o f t he g r o u n d b y al l pa r t s o f 
t he a i rp lane , w h i c h e v e r is t he lesser . 

(c> Vertical ground reactions. I n th i s 
c o n d i t i o n , i t sha l l be a s s u m e d t ha t t h e 
g r o u n d r eac t i ons are ve r t i ca l , t he w h e e l s 
h a v i n g b e e n b r o u g h t u p t o s p e e d b e f o r e 
t he m a x i m u m ver t i ca l l o a d i s a t t a ined . 

§ 3.247 One-wheel landing. O n e s ide 
o f t he m a i n g e a r sha l l c o n t a c t t h e 
g r o u n d wi th t he a i rp l ane i n t he leve l 
a t t i tude . T h e g r o u n d r e a c t i o n s sha l l be 
t he s a m e as those o b t a i n e d o n t h e o n e 
s i d e i n t he level a t t i tude . ( S e e § 3.245.) 

GROUND ROLL CONDITIONS 

§ 3.248 Braked roll. T h e l imi t v e r 
t ica l l o a d f a c t o r sha l l b e 1.33. T h e a t t i 
t ude a n d g r o u n d c o n t a c t s sha l l b e t h o s e 
d e s c r i b e d f o r level l a n d i n g s i n § 3.245, 
w i th t he s h o c k abso rbe r s a n d t i res d e 
f lec ted to the i r s ta t ic pos i t ions . A d r a g 
r e a c t i o n equal t o t he ve r t i ca l r e a c t i o n a t 
t he w h e e l mul t ip l i ed b y a coeff ic ient o f 
f r i c t i on o f 0.8 sha l l b e a p p l i e d a t t he 

g r o u n d c o n t a c t p o i n t o f e a c h w h e e l h a v -
i • ' 
i ng b rakes , e x c e p t t h a t t h e d r a g r e a c t i o n ! 

n e e d n o t e x c e e d t he m a x i m u m v a l u e 
based o n l imi t ing b r a k e t o r q u e . 

§ 3.249 Side load. L e v e l a t t i t ude 
w i t h m a i n w h e e l s "only c o n t a c t i n g t h e 
g r o u n d , w i t h t he s h o c k abso rbe r s a n d 
t i res de f lec ted t o thei r s tat ic pos i t ions . . 
T h e l i m i t ve r t i c a l l o a d f a c t o r sha l l b e 
1.33 w i t h t h e ve r t i ca l g r o u n d r e a c t i o n 
d iv ided equa l ly b e t w e e n m a i n whee l s . 
T h e l imi t s ide ine r t i a f a c t o r sha l l b e 0.83 
w i t h t he s ide g r o u n d r e a c t i o n d iv ided b e 
t w e e n m a i n whee l s as f o l l o w s : 

0.5W acting Inboard on one side. 
.0.3317 acting outboard on the other side. 

TAIL WHEELS 

- § 3.250 Supplementary conditions for 
tail wheels. T h e c o n d i t i o n s i n §§ 3.251 
a n d 3.252 a p p l y t o ta i l w h e e l s a n d a f 
f e c t e d s u p p o r t i n g s t ruc ture . 

§ 3.251 Obstruction load. T h e l imi t 
g r o u n d r e a c t i o n o b t a i n e d i n t he ta i l d o w n 
l a n d i n g c o n d i t i o n shal l b e a s s u m e d t o a c t 
u p a n d AFT t h r o u g h t h e a x l e a t 45 d e 
grees . T h e s h o c k abso rbe r a n d t i re m a y ! 
b e a s s u m e d def lec ted t o the i r s ta t ic p o s i 
t i o n s . 

§ 3 . 2 5 2 Side load. A l imi t ve r t i c a l 
g r o u n d r e a c t i o n equal to t h e s t a t i c l o a d 
o n t he ta i l whee l , i n c o m b i n a t i o n wi th ai 
,side c o m p o n e n t o f equal m a g n i t u d e . ] 
W h e n a swivel is p r o v i d e d , t he tail w h e e l 1 

shal l b e a s s u m e d swiveled 90 degrees to 
t he a i rp lane l o n g i t u d i n a l ax i s , t he resu l t 
a n t g r o u n d l o a d pass ing t h r o u g h the 
a x l e . W h e n a l o c k s teer ing dev ice o r 
: s h i m m y d a m p e r , is p r o v i d e d , t h e tail 
w h e e l sha l l a lso be a s s u m e d in t he t ra i l 
i n g p o s i t i o n wi th t he s ide l o a d ac t i ng ati 
t h e g r o u n d c o n t a c t p o i n t . T h e s h o c k ' 

ab so rbe r a n d t i re sha l l b e a s s u m e d d e 
flected t o the i r s t a t i c pos i t ions . 

NOSE WHEELS 

§ 3.253 Supplementary conditions for 
nose wheels. T h e c o n d i t i o n s set f o r t h i n 
§§ 3.254-3.256 a p p l y t o n o s e w h e e l s a n d 

• a f fec ted s u p p o r t i n g s t ruc tu re . T h e 
s h o c k abso rbe r s a n d t i res sha l l b e a s 
s u m e d de f l ec t ed to the i r s ta t ic p o s i t i o n s . 

§ 3.254 Aft load. L imi t f o r c e c o m 
p o n e n t s a t a x l e : 

Vertical, 2.25 times static load on wheel, 
Drag, 0.3 times vertical load. 

§ 3.255 Forward load. L i m i t f o r c e 
c o m p o n e n t s a t a x l e : 

Vertical, 2.25 times static load on wheel, 
Forward, 0.4 .times vertical load. 

§ 3.256 Side load. L i m i t f o r c e c o m 
p o n e n t s a t g r o u n d c o n t a c t : 

Vertical, 2.25 times static load on wheel, 
Side, 0.7 times vertical load. 

SKIPLANES 

§ 3.257 Supplementary conditions for 
skiplanes. T h e a i rp lane shal l be a s 
s u m e d res t ing o n t he g r o u n d w i t h o n e 

. m a i n ski f r o z e n i n the s n o w a n d t he 
o the r m a i n ski a n d t he tai l ski f ree t o 

• slide. A l imi t s ide f o r c e equa l t o P / 3 
shall be a p p l i e d a t t he m o s t c o n v e n i e n t 
p o i n t n e a r t he tai l a s sembly , w h e r e P 
is t h e s ta t ic g r o u n d r e a c t i o n o n t h e ta i l 
ski. F o r this c o n d i t i o n t he f a c t o r o f 
safe ty shall b e a s s u m e d equal to 1.0. 

§ 3.257-1 Type certification of skis 
(CAA policies which apply to § 3 . 2 5 7 ) . 
T y p e ce r t i f i ca t ion o f skis is n o t c o n t i n 
g e n t u p o n c o m p l i a n c e w i t h § 3.257 w h i c h 
app l i es t o sk ip lanes o n l y . 
[Supp. 10, 16 F. R. 3288, Apr. 14, 1951] 

§ 3.257-2 Supplementary conditions 
for skiplanes (CAA policies which apply 
to § 3.257). ( a ) T h e f o l l o w i n g m a t e r i a l 
out l ines a c c e p t a b l e s u p p l e m e n t a r y 
s t ruc tura l c o n d i t i o n s f o r sk ip lanes w i th 
a t r i cyc l e t y p e gear , i n o rde r to s h o w 
" the s a m e leve l o f s a f e t y " u n d e r § 3 .10. . 

( 1 ) T o p r o v i d e adequa t e s t r e n g t h f o r . 
n o r m a l l and ing , t ax i i ng a n d g r o u n d h a n 
d l i n g c o n d i t i o n s f o r sk ip lanes e q u i p p e d 
wi th a t r i cyc le gear , a l imi t t o rque equa l 
t o 0.66TW f o o t p o u n d s s h o u l d be s e p 
a ra te ly app l ied a b o u t t he ve r t i ca l ax i s 
t h r o u g h the cen te r l ine o f e a c h m a i n p e d 
estal b e a r i n g o f e a c h m a i n gear , W be ing 
t he m a x i m u m des ign w e i g h t o f t he a i r 
p l ane i n p o u n d s . 

( 2 ) F o r t he n o s e gear , a l imi t t o rque 
equal to 1.3331^.8: f o o t p o u n d s s h o u l d b e 
sepa ra t e ly app l i ed a b o u t t he ve r t i ca l ax i s 
t h r o u g h the cen te r l ine o f the n o s e gea r 
pedes ta l bea r ing , w h e r e K is t he r a t io o f 
t he nose gear g r o u n d r e a c t i o n ( t o t a l o f 
b o t h s i d e s ) , a s d e t e r m i n e d f r o m § 3.245 
( b ) ( 1 ) , p r o p e r a c c o u n t b e i n g t aken o f 
t he inc rease o f l o a d o n t he n o s e gea r due 
to p i t c h i n g o f t he a i rp lane . 

( 3 ) I n t he c a s e o f a s teerable n o s e 
gear , t he l imi t t o rque o n t he nose gea r 
n e e d n o t e x c e e d t he p i l o t effort . 

( b ) A n u l t ima te f a c t o r o f safe ty o f 1.5 
s h o u l d b e app l i ed to t he l im i t to rques 
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specif ied i n p a r a g r a p h ( a ) ( 1 ) , <2) a n d 
(3 ) o f th i s s ec t i on . 
[Supp. 10, 16 F. H. 3288, Apr. 14, 1951] 

§ 3.257-3 Factor of safety of 1.0 
.(CAA policies which apply to § 3.257) 
( a ) T h e l o a d P / 3 i n § 3.257 is c o n s i d e r e d . 
a n u l t ima te l o a d i n g . T h e r e f o r e t h e f a c 
to r o f 1.0 is c o n s i d e r e d a n u l t ima te f a c t o r . 
[Supp. 10, 16 P. R. 32B8, Apr. 14, 1951] 

W A T E R LOADS 

13 .265 Water load conditions. T h e . 
s t ruc ture o f b o a t a n d float t y p e s e a 
p lanes sha l l b e des igned f o r w a t e r l o a d s 
deve loped d u r i n g t ake -o f f a n d l a n d i n g 
w i t h t he s eap l ane i n a n y a t t i tude l ikely 
to o c c u r i n n o r m a l o p e r a t i o n a t a p p r o 
pr ia te f o r w a r d a n d s ink ing ve loc i t i e s 
unde r t he m o s t severe s e a c o n d i t i o n s ' 
l ikely t o b e e n c o u n t e r e d . Unless a m o r e ' 
r a t iona l ana lys i s o f t he wa te r loads is 
p e r f o r m e d , t he r e q u i r e m e n t s o f § § 4b.251 
t h r o u g h 4b.258 o f th is s u b c h a p t e r sha l l 
app ly . 

. [Amdt. 3-7, 17 P. R. 1086, Feb. 5, 1952] 

§ 3.265-1 Float loads (CAA policies 
which apply to § 3 .265) . ( a ) F loa t s 
w h i c h a r e p resen t ly cer t i f ica ted o n the. 
bas is o f P a r t 4a o f th i s s u b c h a p t e r i n 
effect p r i o r t o N o v e m b e r 9, 1945, a r e 
c o n s i d e r e d sa t i s f ac to ry s t ruc tura l ly f o r 
ins ta l l a t ion o n a i rp lanes w h i c h a re d e 
s i g n e d i n a c c o r d a n c e w i t h this pa r t . 

( b ) N e w float des igns w h i c h a r e s u b 
mi t t ed f o r a p p r o v a l s h o u l d b e inves t i 
ga t ed f o r t he s t ruc tura l d e s i g n r e q u i r e 
m e n t s o f this pa r t . 
[Supp. 10, 16 F. E. 3288, Apr. 14, 1951, as 
amended by Supp. 14, 17 F. R. 9066, Oct. 11, 
1952; 

§ 3.265-2 Water loads; alternate 
standards (CAA policies which apply to 
S§ S.iO and 3.265). A N C - 3 p r o v i d e s a 
level o f safe ty equ iva len t to , a n d m a y be 
app l ied i n l ieu o f § 3.265. 

[Supp. 14, 17 F. R. 9066, Oct, 11, 1952] 

SUBPART D—DESIGN A N D CONSTRUCTION 
SOUBCE: §13.291 to 3.401 contained In 

Civil Air Regulations, Amendment 03-O, 11 
F. B. 13382, Nov, 9, 1946, except as otherwise 
noted. 

GENERAL 

§3 .291 General. T h e sui tabi l i ty o f 
all ques t ionab le d e s i g n deta i l s o r pa r t s 
h a v i n g a n i m p o r t a n t bea r ing o n safe ty i n 
o p e r a t i o n shal l b e es tab l i shed b y tests. 

§ 3.292 Materials and workmanship. 
T h e sui tabi l i ty a n d durab i l i ty o f all m a 
terials u s e d i n t he a i rp lane s t ruc ture 
shal l b e es tab l i shed o n the basis o f e x p e 
d i e n c e o r tests. A l l ma te r i a l s used i n 
the a i rp l ane s t ruc ture sha l l c o n f o r m t o 
a p p r o v e d spec i f ica t ions w h i c h wi l l insure 
thei r h a v i n g the s t r eng th a n d o t h e r 

p roper t i e s a s s u m e d i n t he d e s i g n data.: 
A l l w o r k m a n s h i p sha l l b e o f a h i g h 
s t anda rd . 

§ 3.293 Fabrication methods. The! 
m e t h o d s o f f a b r i c a t i o n e m p l o y e d i n c o n 
s t ruc t ing t he a i rp l ane s t ruc ture , shall b e 
s u c h / a s to p r o d u c e cons i s t en t ly s o u n d 
structure, ' W h e n , a f a b r i c a t i o n p r o c e s s 
s u c h 'as g lu ing , s p o t we ld ing , o r heat-i 

t r ea t ing requires c l o s e c o n t r o l t o a t t a in 
•this o b j e c t i v e , t he p roces s sha l l be p e r 
f o r m e d i n a c c o r d a n c e w i t h a n a p p r o v e d 

•process spec i f ica t ion . , 
§ 3.294 ' Standard fastenings. A l l 

bo l t s , p ins , s c rews , a n d rivets u s e d in t he 
s t ruc ture sha l l b e o f a n a p p r o v e d type . 
T h e use o f a n a p p r o v e d l o c k i n g dev ice o r 
m e t h o d is r equ i red f o r a l l such bo l t s , 
p ins , a n d sc rews . S e l f - l o c k i n g nu t s 

•shall n o t be u s e d o n bol t s s u b j e c t t o r o 
: t a t i o n du r ing t he o p e r a t i o n o f t h e 
a i r p l a n e . . . . ^ 

§ 3.295 Protection. A l l m e m b e r s o f 
t h e s t ruc ture sha l l b e su i tab ly p r o t e c t e d 
aga in s t de t e r i o r a t i on o r loss o f s t r eng th 
i n se rv ice d u e t o wea the r ing , c o r r o s i o n , 
abras ion , o r o the r causes . I n seap lanes , 
spec i a l p r e c a u t i o n shal l b e t a k e n aga in s t 
c o r r o s i o n f r o m sal t wa te r , pa r t i cu la r ly 

' w h e r e pa r t s m a d e f r o m dif ferent me t a l s 
a re i n c l o s e p r o x i m i t y . A d e q u a t e p r o v i 
s ions f o r ven t i l a t i on a n d d r a i n a g e o f all 
pa r t s o f t h e s t ruc ture sha l l b e m a d e . 

.§ 3.296 Inspection provisions. A d e 
qua t e m e a n s sha l l b e p r o v i d e d to p e r m i t 
t he c l o s e e x a m i n a t i o n o f s u c h par ts o f 
t he a i rp lane as requi re p e r i o d i c i n s p e c 
t ion , ad jus tmen t s f o r p r o p e r a l i g n m e n t 
a n d f u n c t i o n i n g , a n d l u b r i c a t i o n o f m o v 
i n g par t s . _, 

STRUCTURAL PARTS 

§ 3.301 Material strength properties 
and design values. M a t e r i a l s t r eng th 
p roper t i e s sha l l b e b a s e d o n a sufficient 
' n u m b e r o f teats- o f ma te r i a l c o n f o r m i n g 
t o spec i f i ca t ions t o es tabl ish d e s i g n v a l 
ues o n a s ta t is t ical bas is . T h e d e s i g n 
va lues sha l l b e so c h o s e n t h a t t he p r o b 
ab i l i ty o f a n y s t ruc tu re b e i n g u n d e r -
s t r eng th b e c a u s e o f m a t e r i a l va r i a t ions 
is e x t r e m e l y r e m o t e . V a l u e s c o n t a i n e d 
in A N C - 5. A N C - 1 8 , arid ANC*23', 
P a r T X I : 

. NOTE: ANC-5, "Strength of Metal Aircraft 
Elements," ANC-18, "Design of Wood Aircraft-
Structures," and ANC-23, "Sandwich Con
struction for Aircraft," are published by the-
Subcommittee on Air Force-Navy-Civil Air
craft Design Criteria, and may be obtained 
from the Superintendent of Documents, 
Government Printing Office, Washington 25,. 
D..C. 

§ 3 . 3 0 1 - 1 Design properties.(CAA pol
icies which apply to § 3.301). ( a ) W i t h 
r e f e r e n c e to s e c t i o n 5.00 o f A N C - 5 , 
A m e n d m e n t N o . 1, a l l o w a b l e d e s i g n 
p r o p e r t y c o l u m n s h e a d e d " A r m y - N a v y " 
represen t des ign p rope r t i e s w h i c h wi l l be 
equal led o r e x c e e d e d b y t he p roper t i e s 
•possessed b y a p p r o x i m a t e l y 90 p e r c e n t o f 
the mate r ia l . Al l o t h e r a l lowab le d e s i g n 
p r o p e r t y c o l u m n s re la te to t he m i n i m u m 
g u a r a n t e e d p rope r t i e s a n d are b a s e d o n 
va lues g i v e n i n t he va r i ous m a t e r i a l 
spec i f i ca t ions . T h e A d m i n i s t r a t o r wi l l 
p e r m i t uses o f these des ign p rope r t i e s as 
^outlined i n s u b p a r a g r a p h s ( 1 ) a n d ( 2 ) 
jof this sec t ion , b a s e d o n t he o b j e c t i v e s o f 

app l ied l o a d s a r e even tua l ly d is t r ibuted 1 

! t h r o u g h s ing le m e m b e r s w i t h i n a n a s -
i sembly , t he fa i lu re o f w h i c h w o u l d resul t 
i n t he loss o f t he s t ruc tura l in tegr i ty of; 
:the c o m p o n e n t i n v o l v e d , t he g u a r a n t e e d 
i m i n i m u m des ign m e c h a n i c a l propert ies! 
' l isted i n A N C - 5 shal l b e used . 

NOTE: Typical examples of such items are: 
1. Wing lift struts. 
2. Spars in two-spar wings, 
3. Sparcaps in regions such as wing cut

outs and wing center sections where loads 
are transmitted through caps only. 

4. Primary attachment fittings dependent 
on single bolts for load transfer. 

(2) R e d u n d a n t s t ruc tu res w h e r e i n 
par t ia l fa i lure o f ind iv idua l e l emen t s 
w o u l d resul t i n t he app l i ed l o a d b e i n g 
safe ly d is t r ibu ted to o the r l o a d c a r r y i n g 
m e m b e r s , m a y be d e s i g n e d o n t he bas is o f 
the "90 p e r c e n t p r o b a b i l i t y " a l l o w a b l e . 

NOTE : Typical examples of such Items are: 
1. Sheet-stirTener combinations. 
2. Multi-rivet or multiple bolt connections. 

( b ) Ce r t a in m a n u f a c t u r e r s h a v e i n d i 
ca t ed a desi re to use d e s i g n va lue g r ea t e r 
t h a n the g u a r a n t e e d m i n i m u m s e v e n . i n . 
a p p l i c a t i o n s w h e r e o n l y g u a r a n t e e d 
m i n i m u m va lues w o u l d be p e r m i t t e d u n 
de r p a r a g r a p h ( a ) o f th is sec t ion , a n d . 
ihave a d v o c a t e d t h a t such a l lowab les 
b e based o n " p r e m i u m s e l e c t i o n " o f t he 
imaterial . S u c h i n c r e a s e d d e s i g n a l l o w ables w i l l be a c c e p t a b l e to t he A d m i n i s 
t r a to r : Provided, T h a t a s p e c i m e n o r 
s p e c i m e n s o f e a c h ind iv idua l i t e m a r e : 

' tested p r i o r t o its use , t o d e t e r m i n e t h a t 
t he ac tua l s t r eng th p roper t i e s o f t ha t , 
pa r t i cu la r i t e m wil l .equal o r e x c e e d t h e 
p roper t i es used i n des ign . Th i s , i n effect , 
resu l t s i n t he a i rp l ane o r ma te r i a l s m a n 
u fac tu re r g u a r a n t e e i n g h i g h e r m i n i m u m 
proper t i e s t h a n those g i v e n i n t he bas i c 
p r o c u r e m e n t spec i f i ca t ions 

( c ) See § 3.174-1 ( a ) . 

§ 3 .301-2 Substitution of seam-welded 
for seamless steel tubing (CAA policies 
which apply to % 3.301)-. S e a m we lded 
t u b i n g m a y be subst i tu ted f o r seamless 
s teel t u b i n g as f o l l o w s : 

( a ) S A E 4130 w e l d e d tub ing as pe r 
Spec i f i ca t ion A N - T - 3 , m a y be subs t i 
tu ted fo r S A E 4130 seamless t ub ing c o n 
f o r m i n g t o Spec i f i ca t ion A N - W W - T -
850a, a n d v i c e versa . 

Cb) S A E 1025 w e l d e d tub ing as p e r 
Spec i f i c a t i on A N - T - 4 , ma> b e subs t i 
tu ted fo r S A E 1025 seamless tub ing c o n 
f o r m i n g to. Spec i f i ca t ion A N - W W - T - 8 4 6 , . 
a n d v i ce versa . 

( c ) S A E 8630 welded tub ing c o n f o r m 
i n g to Spec i f i ca t i on A N - T - 3 3a m a y b e 
subst i tu ted f o r S A E 8630 seamless t u b 
i n g c o n f o r m i n g t o Spec i f i ca t ion AN—T-
15 a n d v i c e versa . 
[Supp. 10, 16 F. R. 3289, Apr. 14, 19B1] 

§ 3.302 Special factors. W h e r e there 
imay b e unce r t a in ty c o n c e r n i n g t h e a c 
t u a l s t r eng th o f pa r t i cu la r par ts o f t he 
s t r u c t u r e o r w h e r e t h e s t r eng th is l ike ly 
!to de te r io ra te in se rv ice p r io r to n o r m a l 
r ep l acemen t , i nc reased f a c t o r s o f safe ty 
sha l l b e p r o v i d e d to insure t h a t t he re.-
I iabil i ty o f s u c h pa r t s Is n o t less t h a n the 
res t o f t he s t ruc ture as spec i f ied i n 
§1 3.303-3.306. 

• § 3.303 Variability factor. F o r pa r t s 
w h o s e s t r eng th is s u b j e c t to a p p r e c i a b l e 
var iab i l i ty due t o uncer ta in t ies ' i n 
m a n u f a c t u r i n g p rocesses a n d i n s p e c t i o n 
m e t h o d s , t he f a c t o r o f sa fe ty shall be; 
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i n c r e a s e d sufficiently to m a k e the p r o b a 
b i l i t y o f a n y p a r t b e i n g u n d e r - s t r e n g t h from, th is cause e x t r e m e l y r e m o t e . M i n i 
m u m var iab i l i ty f a c t o r s ( o n l y t he h i g h 
e s t p e r t i n e n t var iab i l i ty f a c t o r n e e d b e 
c o n s i d e r e d ) a r e se t f o r t h in §5 3.304-
3.306. 

§ 3.304 Castings, ( a ) W h e r e visual 
i n s p e c t i o n o n l y is to be e m p l o y e d , t he 
var iab i l i ty f a c t o r sha l l b e 2.0. 

( b ) T h e var iab i l i ty f a c t o r m a y be r e 
d u c e d to 1.23 f o r u l t ima te loads a n d 
1.16 f o r l im i t l o a d s w h e n a t least t h r e e 
s a m p l e ca s t i ngs a r e tested t o s h o w c o m 
p l i a n c e wi th these f ac to r s , a n d al l s a m p l e 
a n d p r o d u c t i o n cas t ings a r e v isua l ly a n d 
r a d i o g r a p h i c a l l y i n spec t ed i n a c c o r d a n c e 
wi th a n a p p r o v e d i n spec t i on spec i f i ca 
t i on . 

( c ) O t h e r i n spec t i on p r o c e d u r e s a n d , 
var iab i l i ty f a c t o r s m a y b e u s e d i f f o u n d 
sa t i s f ac to ry b y t he Admin i s t r a to r . 

5 3.304-1 Casting factors (CAA poli
cies which apply to § 3.304). W i t h ref 
e r e n c e t o p a r a g r a p h s ( b ) a n d ( e ) o f 
§ 3.304, t he A d m i n i s t r a t o r h a s a p p r o v e d 
spec i f ic p r o p o s a l s w h i c h p e r m i t t he use 
o f l o w e r cas t ing f a c t o r s as spec i f ied i n 
(b> , w i t h 100 p e r c e n t r a d i o g r a p h i c i n 
s p e c t i o n o n ini t ia l r uns , b u t w i t h r a d i o 
g r a p h i c i n spec t i on g r a d u a l l y r e d u c e d o n . 
p r o d u c t i o n lots as i t b e c o m e s Eviden t t ha t 
adequa t e qua l i ty c o n t r o l has -been e s t ab 
l ished. Al l s u c h p r o c e d u r e s requ i re t he 
submi t t a l a n d e x e c u t i o n o f a sa t i s fac to ry 
p roces s spec i f i ca t ion a n d s ta t is t ical p r o o f 
t ha t adequa t e qua l i ty c o n t r o l h a s b e e n 
a c h i e v e d . 

[Supp. 1, 12 F. E. 3437, May 28, 1947, as 
amended by Amdt. 1,14 F. R . 36, Jan. 5, 1949] 

§ 3.305 Bearing factors, ( a ) T h e 
f a c t o r .of safe ty i n bea r ing a t b o l t e d o r 
p i n n e d j o i n t s sha l l be su i tab ly i nc rea sed 
t o p r o v i d e f o r t he f o l l o w i n g c o n d i t i o n s : 

( 1 ) R e l a t i v e m o t i o n i n o p e r a t i o n ( c o n 
t ro l su r f ace a n d s y s t e m j o i n t s a r e c o v 
e red i n §§ 3 .327-3 .347) . 

( 2 ) Jo in t s w i t h c l e a r a n c e ( f ree f i t ) 
. s ub j ec t to p o u n d i n g o r v ib ra t i on . 

( b ) B e a r i n g f ac to r s n e e d n o t b e a p 
p l i ed w h e n c o v e r e d b y o t h e r spec ia l 
f a c t o r s . 

1 3.306 Fitting factor. F i t t ings are 
.def ined a s par t s such as e n d t e rmina l s 
used to j o i n o n e s t ruc tura l m e m b e r t o 
a n o t h e r . A m u l t i p l y i n g f a c t o r o f safe ty 
of a t least 1.15 shal l b e used i n t he a n a l 
ysis o f all fittings t he s t r eng th o f w h i c h 
.is n o t p r o v e d b y l im i t a n d u l t imate l o a d 
tests i n w h i c h t he a c t u a l stress c o n d i 
t ions are s imu la t ed in t he fitting a n d t h e 
s u r r o u n d i n g s t ruc ture . T h i s f a c t o r a p 
p l ies t o all p o r t i o n s o f t he f i t t ing, the 
m e a n s o f a t t a c h m e n t , a n d b e a r i n g o n 
t he m e m b e r s j o i n e d . I n t he ca se .o f 
in tegra l fittings, t h e p a r t sha l l b e t r ea ted 
a s a fitting u p t o t he p o i n t w h e r e the ' 
s e c t i o n p roper t i e s b e c o m e typ ica l o f t he 

• m e m b e r . T h e fitting f a c t o r n e e d n o t be: 
app l i ed w h e r e a type o f j o i n t d e s i g n 
ibased o n c o m p r e h e n s i v e test da t a is used.: 
T h e f o l l o w i n g a r e e x a m p l e s : con t inuous ] 
j o in t s i n m e t a l p la t ing , w e l d e d joints , ! 
a n d s ca r f j o i n t s i n w o o d , a l l m a d e i n 
a c c o r d a n c e wi th a p p r o v e d p rac t i ces . 

I § 3.307 Fatigue strength. T h e s t r u c 
ture sha l l be des igned , i n so fa r as p r a c t i - ' 
t a b l e , t o a v o i d po in t s o f stress c o n c e n t r a 
t i o n whe re va r i ab le stresses a b o v e t he 
f a t i g u e l im i t a r e l ikely t o o c c u r . i n n o r 
m a l se rv ice . 

FLUTTER AND VIBRATION' 

§ 3.311 Flutter and vibration preven
tion measures. W i n g s , tai l , a n d c o n t r o l 
su r f ace s sha l l b e f ree f r o m flutter, a i r fo i l 
d i v e r g e n c e , a n d c o n t r o l reversa l f r o m 
l a c k o f r ig id i ty , f o r a l l c o n d i t i o n s o f 
o p e r a t i o n w i t h i n t h e l im i t V-n e n v e l o p e , 
a n d t h e f o l l o w i n g de ta i l r equ i r emen t s 
sha l l a p p l y : 

( a ) A d e q u a t e w i n g to r s iona l r ig id i ty 
sha l l b e d e m o n s t r a t e d b y tests o r o t h e r 
m e t h o d s f o u n d sui table b y t he A d m i n 
i s t ra tor . 

( b ) T h e mass b a l a n c e o f surfaces sha l l 
b e s u c h a s t o p r e c l u d e flutter. 

( c ) T h e n a t u r a l f r equenc ies o f all 
m a i n s t ruc tura l c o m p o n e n t s sha l l b e d e 
t e r m i n e d b y v i b r a t i o n tests o r o the r 
m e t h o d s f o u n d sa t i s f ac to ry b y t h e A d 
min i s t r a to r . 

§ 3.311-1 Simplified flutter preven
tion criteria (.CAA policies which apply 
to % 3.311 (a) and (b)). C o m p l i a n c e 
w i t h t he r ig id i ty a n d mass b a l a n c e c r i 
ter ia p resen ted o n p a g e s 4 t h r o u g h 12 o f 
C A A A i r f r a m e a n d E q u i p m e n t E n g i n e e r 
i n g R e p o r t N o . 45, as c o r r e c t e d F e b r u a r y 
1952, "S impl i f i ed F lu t te r P r e v e n t i o n C r i 
ter ia f o r P e r s o n a l T y p e A i r c r a f t " , ' is 
c o n s i d e r e d t o b e a n a c c e p t a b l e m e a n s o f 
m e e t i n g t he flutter p r e v e n t i o n r equ i r e 
m e n t s o f § 3,311 ( a ) a n d ( b ) w i t h t h e 
f o l l o w i n g l im i t a t i ons : 

( a ) T h e w i n g a n d a i l e r o n f lut ter p r e 
v e n t i o n c r i te r ia a s r ep re sen t ed b y t he 
w i n g to r s iona l stiffness a n d a i l e ron b a l 
a n c e cr i te r ia a re l imi t ed to a i rc ra f t 
w h i c h d o n o t h a v e l a r g e m a s s c o n c e n 

t r a t i o n s l oca t ed a l o n g the i r w i n g s p a n . 
F o r e x a m p l e , these c r i te r ia a r e n o t a p 
p l i cab le f o r w i n g s c a r r y i n g eng ines , 
floats, fuel i n ou t e r -pane l s , e t c . 

( b ) T h e e l e v a t o r a n d r u d d e r b a l a n c e 
cr i te r ia a r e l imi t ed i n a p p l i c a t i o n to ta i l 
su r face con f igu ra t i ons w h i c h i n c l u d e a 
fixed f in su r f ace a n d a f ixed s tabi l izer 
su r face , 

[Supp, 13, 17 F. E. 2161, Mar. 13, 19S2] 

W I N G S 

§ 3,317 Proof of strength. T h e 
s t r eng th o f s t ressed-sk in w i n g s shal l b e 
subs tan t i a t ed b y l o a d tests o r b y c o m 
b ined s t ruc tu ra l ana lys i s a n d teste, 

§ 3.318 Ribs. R i b tests sha l l s imula te 
c o n d i t i o n s i n t he a i rp lane w i t h r e s p e c t to 
t o r s i o n a l . r i g i d i t y o f spars , f ixi ty c o n d i 
t ions , la tera l suppor t , a n d a t t a c h m e n t to 
spars . T h e effects o f a i l e rons a n d h i g h 
lif t dev ices sha l l b e p r o p e r l y a c c o u n t e d 
f o r . 
[Amdt,.3-4, 15 F, E. 8901, Dec, 15, 1950] 

1 Airframe and Equipment Engineering Re
port No. 45 has been distributed under Avia
tion Safety Release No. 330, dated December 
2, 1949. Copies of the report are available 
from the Civil Aeronautics Administration. 

§ 3.318-1 Rib tests (CAA policies 
which apply to. § 3.318). See 5 3.174-6 
( g ) . 
[Supp. 10, 16 F. R. 3289, Apr. 14, 1951] 

COWTROL SURFACES ( F I X E D ADD 
M O V A B L E ) 

§ 3.327 Proof of strength. L i m i t l o a d 
tests, o f c o n t r o l su r faces a r e r equ i red . 
S u c h tes t s sha l l i n c l u d e t h e h o r n o r 
f i t t ing t o w h i c h t h e c o n t r o l s y s t e m is 
a t t a ched . I n s t ruc tura l analyses , r i g 
g i n g l o a d s d u e t o w i r e b r a c i n g shall b e 
t a k e n i n t o a c c o u n t i n a r a t i o n a l o r c o n 
se rva t ive m a n n e r . 

§ 3.328 Installation. M o v a b l e ta i l 
su r faces sha l l b e so ins ta l led t h a t t h e r e 
is n o in t e r f e rence b e t w e e n t he s u r f a c e s 
o r the i r b r a c i n g w h e n e a c h is h e l d i n i t s 
e x t r e m e p o s i t i o n a n d al l o t h e r s a r e o p 
e r a t ed t h r o u g h the i r ful l a n g u l a r m o v e 
m e n t . W h e n , a n ad jus tab le s tabi l izer is 
used , s t o p s sha l l b e p r o v i d e d w h i c h , i n 
t h e event , o f f a i lu re o f t he ad jus t ing 
m e c h a n i s m , wi l l l i m i t i ts t rave l t o a 
r a n g e p e r m i t t i n g safe flight a n d l a n d i n g . 

. I 3.328-1 Bonding of control surfaces 
(CAA policies which apply to § 3.328)* 
I n o rde r to a v o i d poss ib le " f r e e z i n g " o f 
c o n t r o l s u r f a c e b e a r i n g s caused b y e l e c 
t r ica l d i s c h a r g e s ( a s f o r e x a m p l e w h e n 
flying t h r o u g h t h u n d e r s t o r m s ) , i t i s 
r e c o m m e n d e d t ha t a l l c o n t r o l su r faces 
b e b o n d e d to t he a i r f rame . 
[Supp. 10. 16 F. R. 32B9, Apr. 14, 1951] 

§ 3.329 Hinges. C o n t r o l s u r f a c e 
h inges , e x c e p t i n g bal l a n d ro l l e r b e a r 
ings , sha l l i n c o r p o r a t e a m u l t i p l y i n g 
f a c t o r o f s a fe ty o f n o t less t h a n 6.67 w i t h 
r e s p e c t to t h e u l t ima te b e a r i n g s t r e n g t h 
o f t he sof tes t m a t e r i a l u s e d as a b e a r b g . 
F o r h i n g e s i n c o r p o r a t i n g bal l o r ro l le r 
bea r i ngs , t h e a p p r o v e d r a t i n g o f the-
b e a r i n g sha l l n o t b e e x c e e d e d . H i n g e s 
sha l l p r o v i d e sufficient s t r e n g t h a n d 
r ig id i ty f o r l o a d s pa ra l l e l t o t h e h i n g e 
l ine . 

CONTROL S Y S T E M S 

§ 3.335 General. A l l c o n t r o l s sha l l 
o p e r a t e w i t h sufficient ease, s m o o t h n e s s , 
a n d pos i t iveness to p e r m i t t he p r o p e r 
p e r f o r m a n c e o f the i r f u n c t i o n a n d shal l 
b e s o a r r a n g e d a n d ident i f ied a s t o p r o 
v ide c o n v e n i e n c e i n o p e r a t i o n a n d p r e 
v e n t t h e poss ib i l i ty o f c o n f u s i o n a n d s u b 
sequen t - i n a d v e r t e n t o p e r a t i o n . (See 
§ 3.384 f o r c o c k p i t c o n t r o l s . ) 

§ 3.336 Primary flight controls, ( a ) 
P r i m a r y f l ight c o n t r o l s a r e de f ined as 
t h o s e used b y t he p i l o t f o r t he i m m e d i a t e 
c o n t r o l o f t he p i t ch ing , ro l l ing , a n d y a w 
i n g o f t h e a i rp lane , 

( b ) F o r t w o - c o n t r o l a i rp lanes t he d e 
s i g n shal l b e s u c h as to m i n i m i z e t h e 
l i ke l ihood o f c o m p l e t e loss o f the la tera l 
d i r e c t i o n a l c o n t r o l i n t he e v e n t o f fa i lu re 
o f a n y c o n n e c t i n g o r t r ansmi t t i ng e l e 
m e n t i n t h e c o n t r o l sy s t em. 

j § 3.336-1 Aileron controls for two-
\control airplanes (CAA interpretations 
which apply to §3.336 ( b ) > . I n t h e 
c a s e o f t w o - c o n t r o l a i rp l anes h a v i n g s ide 
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b y s ide c o n t r o l whee l s , tlie a i l e ron c o n 
t rols in t h e r i g h t w i n g s h o u l d b e i n d e 
p e n d e n t o f t h o s e i n t h e le f t w i n g ; 
h o w e v e r , t h e y m a y b e c o n n e c t e d t o a 
c o m m o n b e l l - c r a n k o r lever in t he f u s e 
lage . F r o m the p o i n t o f c o m m o n c o n 
n e c t i o n to t he c o n t r o l whee l s , t he 
m a r g i n s o f safe ty s h o u l d b e l a rge a n d 
t h e de ta i l d e s i g n a d e q u a t e t o m i n i m i z e 
poss ib i l i ty o f fa i lu re o f a n y pa r t . 
[Supp. 10, 16 P. E. 32S9, Apt. 14, 1951] 

§ 3.337 Trimming controls. P r o p e r 
p r e c a u t i o n s sha l l b e t a k e n aga in s t t he 
poss ibi l i ty o f inadver ten t , i m p r o p e r , or; 
a b r u p t t a b ope ra t ions . M e a n s shal l b e 
p r o v i d e d t o i nd ica t e t o t he p i l o t t h e d i 
r e c t i o n o f c o n t r o l m o v e m e n t re la t ive to 
a i rp lane m o t i o n a n d t he p o s i t i o n o f t he 
t r i m dev ice w i th r e s p e c t to t he r a n g e o f 
ad ju s tmen t . T h e m e a n s used t o i n d i 
ca te t he d i r ec t ion o f t he c o n t r o l m o v e 
m e n t shall be a d j a c e n t to t he c o n t r o l , 
a n d t he m e a n s used to i n d i c a t e t he p o 
s i t ion o f the t r i m dev ice sha l l b e eas i ly 
visible t o t he p i l o t a n d so l o c a t e d a n d 
o p e r a t e d as t o p r e c l u d e t he poss ibi l i ty o f 
c o n f u s i o n . T r i m m i n g dev ices sha l l b e 
c a p a b l e o f c o n t i n u e d n o r m a l o p e r a t i o n 
n o t w i t h s t a n d i n g t he fa i lure o f a n y o n e 
c o n n e c t i n g o r t r ansmi t t i ng e l e m e n t in 
t he p r i m a r y f l ight c o n t r o l sys tem. T a b 
c o n t r o l s sha l l be i r revers ible un less t he 
t a b is p r o p e r l y b a l a n c e d a n d possesses n o ' 
unsafe f lut ter charac te r i s t i cs . ' I r r eve r s i 
ble t a b sys tems shal l p r o v i d e a d e q u a t e 
r ig id i ty a n d re l iabi l i ty in the p o r t i o n o f 
t he s y s t e m f r o m t h e tab to t h e a t t a c h 
m e n t o f t he i r r e v e r s i b l e un i t t o t he a i r 
p l a n e s t ruc ture . 

§ 3.337-1 Independent means of con
trol of control system (CAA interpreta
tions which apply to § 3.337). T h e 
i n t e n t o f § 3.337 is to p r o v i d e a n i n d e 
p e n d e n t m e a n s o f c o n t r o l f r o m the c o c k 
p i t i n case o f t he fa i lure o f t he p r imary ; 
c o n t r o l sy s t em. T h e ins ta l l a t ion o f a 
bungee s y s t e m to t r i m a n a i rp lane b y 
a c t u a t i n g a p r i m a r y c o n t r o l su r face is , 
f o r e x a m p l e , n o t a c c e p t a b l e . I n s u c h a 
ca se , e v e n t he p r o v i s i o n o f l a rge m a r g i n s 
o f s a f e t y w o u l d n o t p r e c l u d e t he p o s s i 
bi l i ty o f fa i lure o f t he p r i m a r y c o n t r o l 
s y s t e m c a u s e d b y l o o s e n i n g bol ts , w e a r 
a n d tear , e t c . O n the o t h e r hand, ' a n 
equ iva len t d e g r e e o f s a fe ty c a n be i n 
c o r p o r a t e d i n t o a t a b c o n t r o l s y s t e m oy 
s o m e o t h e r m e a n s as , f o r e x a m p l e , b y 
a t t a c h i n g a b u n g e e d i r ec t l y to t he c o n 
t ro l su r face h o r n . S u c h a n a r r a n g e m e n t 
c o u l d be s h o w n to m e e t t he in ten t o f 
§ 3 . 3 3 7 ; h o w e v e r , e a c h d e s i g n wi l l b e 
r e v i e w e d o n t he bas i s of i t s i n d i v i d u a l 
mer i t s . 

[Supp. 10, 16 F. R. 3289, Apr. 14, 1951] 

§ 3.337-2 Electrical trim tab systems 
(CAA policies which apply to §§ 3.337 
and 3.681)—(a) General. E l e c t r i c a l t $ m ; 
t a b sy s t ems (e lec t r i ca l ly a c t u a t e d and; 
m a n u a l l y c o n t r o l l e d ) m u s t c o n f o r m to 
t he gene ra l p r o v i s i o n s i n §§ 3.337 and 

.3 .681. I n s h o w i n g c o m p l i a n c e vWth, 
these gene ra l p rov i s ions , t h e Sight ahd 
e lec t r i ca l s t a n d a r d s i n p a r a g r a p h s . (b> 

( b ) Flight standards. F o r e a c h a p - ; 

p l i cab le m a l f u n c t i o n desc r ibed i n p a r a 
g r a p h (c) o f this sec t ion , t he f o l l o w i n g 
s h o u l d be d e m o n s t r a t e d , a t c r i t i ca l 
w e i g h t s a n d c e n t e r o f gravity ' pos i t i ons , 
w i t h o u t d a n g e r o f e x c e e d i n g a n y o f the. 
s t ruc tura l l imi t s o r p l a c a r d speeds , 
•Mal func t ions w h i c h d o n o t a f fec t the ' 
o p e r a t i o n o f t he tab n e e d n o t b e c o n 
s i de r ed . 

( 1 ) W h e n c o r r e c t i v e a c t i o n ( c o n f i n e d 
t o o p e r a t i o n o f the p r i m a r y su r f ace c o n 
t r o l s ) is d e l a y e d t w o s e c o n d s a f te r t he 
m a l f u n c t i o n has b e e n de tec ted , d a n g e r 
o u s dev ia t ions f r o m a n y n o r m a l f l igh t 
c o n d i t i o n , i n c l u d i n g t ake -o f f a n d l a n d 
i n g , s h o u l d n o t b e p r o d u c e d . 

( 2 ) A s s u m i n g t he m a l f u n c t i o n t o o c 
c u r du r ing a n y n o r m a l f l igh t c o n d i t i o n s , 
i t s h o u l d b e poss ib le t o : 

( i ) C o n t r o l t h e a i rp l ane r ead i ly a n d 
e a s i l y Jot a p r o l o n g e d p e r i o d o f t i m e , 
w i t h o u t r equ i r ing u n d u e effor t o r c o n 
c e n t r a t i o n o n t he p a r t o f t he p i lo t . 

( i i ) P e r f o r m a l l t h e m a n e u v e r s a n d 
.opera t ions n e c e s s a r y i n e f fec t ing a sa fe ] 
l a n d i n g . j 

( c ) Electrical standards. M e a n s ] 
s h o u l d b e p r o v i d e d i n t he s y s t e m design; 
to c o m p l y w i t h t he flight s t anda rds in; 
p a r a g r a p h ( b ) o f th i s s e c t i o n af te r t he 
o c c u r r e n c e o f a n y s ing le m a l f u n c t i o n d e 
s c r i b e d in th i s p a r a g r a p h : \ 

(1) Wiring malfunctions. ( i ) Ai 
g r o u n d fau l t o n a n y e lec t r i c c a b l e i n the! 
s y s t e m . 

( i i ) A n o p e n c i r c u i t i n a n y e l ec t r i c 1 

•cable i n t h e s y s t e m . 
( i i i ) I n a d v e r t e n t a p p l i c a t i o n o f e l e c 

t r ic p o w e r to a n y c a b l e , un less th is c a b l e 
i s p h y s i c a l l y i so la t ed f r o m all o t h e r c a 
b l e s o r e q u i p m e n t c a p a b l e o f s u p p l y i n g 
e l ec t r i c p o w e r , o r un less th i s c a b l e is c o v 
e red w i t h a g r o u n d e d sh ie ld . 

( 2 ) Switch and relay malfunctions. 
( i ) I n t e r n a l f a i lu re o f a n y s w i t c h such 
t h a t t he c o n t a c t s r e m a i n i n t he o p e n o r 
c l o s e d pos i t i on , o r s u c h t h a t a n y c o n t a c t 
is g r o u n d e d . 

( i i ) In te rna l fa i lure o f a n y re lay , s u c h 
t ha t n o r m a l a c t u a t i o n o r re lease o f t he 
r e l ay c o n t a c t s c a n n o t b e a c c o m p l i s h e d , 
o r s u c h t ha t a n y c o n t a c t is g r o u n d e d , 

( i i i ) I n a d v e r t e n t a p p l i c a t i o n o f e l e c 
t r ic p o w e r to a n y s ingle e x p o s e d c o n t a c t , 
o r its ex tens ion , w i t h i n a n y re lay unless 
t he c o n t a c t is phys i ca l l y i so la t ed f rom, 
a d j a c e n t c o n t a c t s o r o the r e q u i p m e n t 
c a p a b l e o f s u p p l y i n g e lec t r i c p o w e r . 

( i v ) I n a d v e r t e n t a p p l i c a t i o n o f e l e c 
t r ic p o w e r to a n y s ing le ex t e rna l t e r 
m i n a l o f a n y s w i t c h o r re lay , un less t h e 
t e r m i n a l is p h y s i c a l l y i so la t ed f r o m a d 
j a c e n t t e rmina l s o r o t h e r e q u i p m e n t 
c a p a b l e o f supp ly ing e l ec t r i c p o w e r . 

( 3 ) Connector and terminal strip mal
functions. (1) I n a d v e r t e n t appl ica t ion) 
lof e l ec t r i c p o w e r to a n y s ing le p i n o f 
jany c o n n e c t o r , unless all o t h e r p i n s i n 
;the c o n n e c t o r are i n c a p a b l e o f s u p p l y 
i n g e l ec t r i c p o w e r . 

( i i ) I n a d v e r t e n t a p p l i c a t i o n o f elee-
a n d ( c ) o f th i s s e c t i o n s h o u l d b e a p p l i e d . ^ , , p o w e r . t o a n y s ing le t e r m i n a l o n a n y 

t e r m i n a l s t r ip , un less t h e t e rmina l is 
p h y s i c a l l y i so la t ed f r o m a d j a c e n t t e r m i 
n a l s o r o t h e r e q u i p m e n t c a p a b l e o f s u p 
p l y i n g e lec t r ic p o w e r . 

( 4 ) Motor malfunctions, ( i ) In ter - ' 
n a l e lec t r i ca l o r m e c h a n i c a l fa i lu re o f 
t he t r i m t a b d r ive m o t o r , s u c h t ha t the 
t r i m t a b c a n n o t b e d r i v e n i n o n e o r b o t h 
d i r e c t i o n s u n d e r n o r m a l load . 

( 5 ) Electric power system malfunc
tions, ( i ) Fa i lu re o f e lec t r i c p o w e r f o r 
a n y reason , o r o p e n i n g o f t he m a s t e r 
s w i t c h d u e t o s o m e o t h e r e m e r g e n c y . 

( 6 ) O t h e r m a l f u n c t i o n s s imi la r t o 
t hose . l i s t ed , a f fec t ing pa r t s o f t h e s y s 
t e m n o t speci f ica l ly m e n t i o n e d i n t h i s 
p a r a g r a p h . 

( d ) Maintenance check procedures.' 
I n c o m p l y i n g w i t h p a r a g r a p h s ( b ) a n d 
( c ) o f th i s sec t ion , des igners m a y r e so r t 
t o t h e use o f dup l i ca t e e q u i p m e n t o r 
Other des ign fea tures o f s u c h n a t u r e t ha t 
a s ing le m a l f u n c t i o n c a n r e m a i n u n 
d e t e c t e d i n n o r m a l o p e r a t i o n o f t he a i r 
c ra f t . O n e e x a m p l e o f t h i s ' c o n d i t i o n 
w o u l d b e a s y s t e m us ing t w o c o n t r o l 
s w i t c h e s i n series a n d ac tua t ed b y t h e 
s a m e t o g g l e . Fa i lu re o f o n e switcH ia 
t he c l o s e d p o s i t i o n w o u l d h o t affect t he 
o p e r a t i o n o f t he t r i m t a b a n d c o u l d 
t he re fo re r e m a i n u n d e t e c t e d . T h e s y s 
t e m is t h e n vu lne rab l e t o s u b s e q u e n t 
m a l f u n c t i o n o f t he o t h e r sw i t ch . T h e r e 
f o r e , w h e n t he s y s t e m d e s i g n is s u c h t h a t 
a s ing le m a l f u n c t i o n w o u l d n o t b e d e 
t e c t e d i n n o r m a l o p e r a t i o n o f t h e a i r 
c ra f t , a m a i n t e n a n c e c h e c k p rocedure ; 
s h o u l d b e es tab l i shed to assure t h a t t h e 
s y s t e m is f ree of, s u c h m a l f u n c t i o n b e f o r e 
e a c h flight. 

[Supp. 15, 18 P. B. 5646, Sept, 22, 1953] 

§ 3,338 Wing flap controls. T h e 
c o n t r o l s sha l l b e such t h a t w h e n the f l ap ; 
h a s b e e n p l a c e d i n a n y p o s i t i o n u p o n : 
w h i c h c o m p l i a n c e w i t h t he p e r f o r m a n c e , 
•requirements is based , t he flap wi l l n o t : 

. 'move f r o m tha t p o s i t i o n e x c e p t u p o n 
fu r the r a d j u s t m e n t o f t he c o n t r o l o r the^ 
a u t o m a t i c o p e r a t i o n o f a flap l o a d l i m i t 
i ng dev ice . M e a n s shal l b e p r o v i d e d t o ; 
i n d i c a t e t he flap p o s i t i o n t o t he p i lo t " 
I f a n y flap p o s i t i o n o t h e r t h a n fu l ly 
r e t r ac t ed o r e x t e n d e d is u s e d t o showi 
c o m p l i a n c e w i t h t h e p e r f o r m a n c e r e 
qu i r emen t s , s u c h m e a n s shal l i n d i c a t e 
e a c h s u c h pos i t i on . T h e r a t e o f m o v e 
m e n t o f t he flaps in r e sponse t o the , 
o p e r a t i o n o f t he p i lo t ' s c o n t r o l , o r o f a n 
a u t o m a t i c dev ice sha l l n o t b e s u c h as t o 
resul t i n unsa t i s f ac to ry flight o r p e r 
f o r m a n c e cha rac t e r i s t i c s u n d e r s teady: 
o r c h a n g i n g c o n d i t i o n s o f a i r speed , 
e n g i n e p o w e r , a n d a i rp l ane a t t i tude . 
( S e e §3 .109 ( b ) a n d ( O . ) 

§ 3.338-1 Wing flap position indica
tors (CAA policies which apply to 
§ 3.338)—(a) General. T h e f o l l o w i n g ] 

p o l i c i e s wi l l g o v e r n t h e Civ i l Aeronau t i c s ; 

' A d m i n i s t r a t i o n in d e t e r m i n i n g c i r c u m - ' 
s t a n c e s u n d e r w h i c h a w i n g f l ap p o s i t i o n 
i ind l ja to r is r equ i r ed : 
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,(•1) Flap, installations incorporating 
only the fully extended and fully re
tracted positions. A n i n d i c a t o r Is r e 
qu i red e x c e p t : 

(1) W h e r e a d i r ec t ope ra t ing mecha
n i s m p rov ides a sense o f fee l a n d posi
t i on s u c h as w h e n a m e c h a n i c a l l i nkage 
•is e m p l o y e d , o r , 

( i i ) W h e r e t he f lap pos i t ion is readi ly 
d e t e r m i n e d w i t h o u t se r ious ly de t r ac t i ng 

!from o the r p i lo t ing dut ies u n d e r all c o n ' 
idit ions o f flight, e i ther day o r n i g h t . 

(2 ) Flap installations incorporating an' 
intermediate flap position. A n ind ica to r 
is requi red e x c e p t w h e n t he ins ta l la t ion 
c o m p l i e s w i th s u b p a r a g r a p h (1) ( i ) o f 
th is p a r a g r a p h . 

: [Supp. S, 14 F. R. 5743, Sept. 20, 1949 j ; 

§ 3.339 Flap interconnection, ( a ) T h e : 
! m o t i o n o f f laps o n o p p o s i t e sides o f t he 
:p lane o f s y m m e t r y shal l b e s y n c h r o n i z e d 
b y a m e c h a n i c a l i n t e r c o n n e c t i o n , unless 
the a i rp lane is d e m o n s t r a t e d to h a v e safe 

.flight cha rac te r i s t i c s w h i l e t he flaps a r e 
r e t r ac t ed o n o n e s ide a n d e x t e n d e d o n 
the o the r . 

( b ) W h e r e a n i n t e r c o n n e c t i o n is used,-
i n the ca se o f m u l t i e n g i n e a i rp lanes , i t 
sha l l be d e s i g n e d t o a c c o u n t f o r t he u n 
s y m m e t r i c a l l oads resul t ing f r o m f l ight 
w i th t he e n g i n e s o n o n e s ide o f the p l a n e . 
o f s y m m e t r y inope ra t ive a n d t he r e - ' 
m a i n i n g e n g i n e s a t t ake-of f p o w e r . F o r 1 

. s i ng l e - eng ine a i rp lanes , it m a y b e as - : 
sumed. t ha t 100 p e r c e n t o f the c r i t i ca l i 

•air l o a d ac ts o n o n e s ide a n d 70 pe rcen t " 
o n the o t h e r . 

§ 3.340 ' Stops. AH c o n t r o l sys tems 
shal l be p r o v i d e d wi th s tops w h i c h p o s i 
t ively "limit t he r a n g e o f m o t i o n o f t he 
c o n t r o l sur faces . S t o p s sha l l b e so l o 
c a t e d i n t he . sys t em tha t wear , s lackness , 
o r t a k e - u p ad jus tmen t s wi l l n o t a p 
p r e c i a b l y affect t he r a n g e o f su r face 
t ravel . S t o p s sha l l b e c a p a b l e o f w i t h 
s t and ing t he loads c o r r e s p o n d i n g t o the 
des ign c o n d i t i o n s f o r the c o n t r o l sys tem. 

| 3.341 Control system locks. W h e n 
a d e v i c e is p r o v i d e d f o r l o c k i n g a c o n t r o l 
su r f ace wh i l e t he a i rp l ane is o n the . 

. g r o u n d o r w a t e r : 
( a ) T h e l o c k i n g dev ice sha l l b e so i n 

s ta l led as t o p r o v i d e unmis t akab l e warn - ; 
ing to t he p i l o t w h e n it is e n g a g e d , -and. 

<b) M e a n s shal l be provided" t o pre- ' 
e lude t he poss ib i l i ty o f t he l o c k b e c o m i n g 
e n g a g e d dur ing f l ight . 

§ 3.342 Proof of strength. T e s t s sha l l 
be c o n d u c t e d t o p r o v e c o m p l i a n c e w i t h 
l imi t l o a d requ i rement s . T h e d i r e c t i o n 
o f tes t l o a d s sha l l b e s u c h as t o p r o -

; d u c e t h e m o s t severe l o a d i n g o f t he 
c o n t r o l sys tem s t ruc ture . T h e tests 
sha l l i n c l u d e al l f i t t ings , pu l leys , a n d 
b r acke t s used to a t t a c h t he c o n t r o l sysr 
tern t o t he p r i m a r y s t ruc tu re . Ana lyses 
o r i nd iv idua l losltd tests sha l l b e c o n 
d u c t e d t o d e m o n s t r a t e c o m p l i a n c e wi th 

• the m u l t i p l y i n g f a c t o r o f safe ty require- ' 
m e n t s speci f ied f o r c o n t r o l s y s t e m joints ' 
sub j ec t ed t o angu la r m o t i o n . 

§ 3.3,43.. • Operation test. A n o p e r a 

t i o n test shal l be c o n d u c t e d b y o p e r a t i n g ] 
t he c o n t r o l s f r o m the p i l o t c o m p a r t m e n t 1 

w i t h the en t i re sys tem so l o a d e d as to 
: c o r r e s p o n d to t he l imi t a i r l o a d s o n t he 
su r face . I n this tes t the re shal l b e n o 
J a m m i n g , excess ive f r i c t ion , o r excess ive 
de f l ec t ion . 

CONTROL S Y S T E M DETAILS 

5 3.344 General. Al l c o n t r o l sys tems 
a n d o p e r a t i n g dev ices sha l l be so d e 
s i g n e d a n d ins ta l led as t o p r e v e n t j a m 
m i n g , chaf ing , o r i n t e r f e r e n c e as a resul t 

.o f i nadequa t e c l e a r a n c e s o r f r o m c a r g o , 
passengers , o r l o o s e o b j e c t s . S p e c i a l 
p r ecau t ions sha l l be p r o v i d e d i n t he c o c k 
p i t to p r e v e n t the e n t r y o f f o r e i g n o b 
j e c t s i n t o p l aces w h e r e t h e y m i g h t j a m 
the c o n t r o l s . P r o v i s i o n s sha l l b e m a d e 
t o p r even t t he s l app ing o f cab les o r tubes 
aga ins t pa r t s o f t he a i rp lane . 

§ 3.345 Cable systems. Cab les , c a b l e 
fi t t ings, tu rnbuckles , spl ices , a n d pu l l eys 
sha l l be i n a c c o r d a n c e w i t h a p p r o v e d 
spec i f i ca t ions . Cables sma l l e r t h a n Ys~ 
i n c h d i a m e t e r sha l l n o t b e used i n p r i 
m a r y c o n t r o l sys tems . T h e d e s i g n o f 
c a b l e sys tems shal l b e such tha t the re 
wil l n o t be h a z a r d o u s c h a n g e i n cab le : 
t e n s i o n t h r o u g h o u t the r a n g e o f t ravel 
u n d e r o p e r a t i n g c o n d i t i o n s a n d t e m 
pera tu re va r i a t ions . Pu l ley types a n d 1 

sizes sha l l c o r r e s p o n d t o t he cab les with, 
.wh ich t h e y a re used , as specif ied o n t he 
pu l ley spec i f ica t ion . A l l pu l l eys shall b e 
p r o v i d e d wi th sa t i s f ac to ry g u a r d s w h i c h 
shal l b e c lose ly fitted t o p r e v e n t t h e 
cab les b e c o m i n g m i s p l a c e d o r fou l ing , 
e v e n w h e n s lack. T h e pu l l eys sha l l l ie 
i n t he p l a n e pass ing t h r o u g h the c a b l e 
wi th in s u c h l imits tha t . the . cab le does n o t 
r u b aga ins t t he pu l l ey flange. Fa i r l eads 
•shall be so ins ta l led t ha t t h e y a r e n o t 
r equ i red t o c a u s e a c h a n g e i n c a b l e d i 
r e c t i o n o f m o r e t h a n 3 deg rees . Clev is 
p ins ( e x c l u d i n g t h o s e n o t sub jec t t o l o a d 
o r m o t i o n ) r e t a ined o n l y b y c o t t e r p i n s 
sha l l n o t be e m p l o y e d in t he c o n t r o l 
sys tem. T u r n b u c k l e s sha l l be a t t a c h e d 
to par ts h a v i n g a n g u l a r m o t i o n i n such a 
m a n n e r as t o p r e v e n t pos i t ive ly b i n d i n g 
t h r o u g h o u t t he r a n g e o f t ravel . P r o 
vis ions fo r visual i n s p e c t i o n shal l be ; 
^made a t all f a i r l eads , pu l leys , t e rmina l s , 
• a n d tu rnbuck les . 

§ 3.345-1 Cables in primary control 
systems (.CAA interpretations which ap-\ 
ply to § 3 . 3 4 5 ) . S e c t i o n 3.345 p r o v i d e s 
t ha t " c a b l e s sma l l e r t h a n ' /a- inch d i a m 
eter sha l l n o t be used i n p r i m a r y c o n t r o l 
sys tems ." P r i m a r y c o n t r o l sys tems a re 
n o r m a l l y c o n s i d e r e d t o be t he a i le ron, 
rudder , a n d e leva to r c o n t r o l systems.j 
H e n c e th is m i n i m u m o f Va i n c h n e e d n o t 
b e app l i ed t o t a b c o n t r o l cab les having! 
h i g h s t r eng th m a r g i n s . H o w e v e r , i n 
cases w h e r e t he a i rp l ane w o u l d n o t be 
sa fe ly con t ro l l ab l e i n f l ight a n d l a n d i n g 
w i t h t abs i n the m o s t adve r se pos i t ions 
r equ i red fo r t he va r i ous c r i t i ca l t r im, 
we igh t , a n d c e n t e r 'of gravi ty c o n d i t i o n s , 
t he A d m i n i s t r a t o r wi l l requi re t ha t t a b 
sys tems b e s o des igned as to p r o v i d e re- ; 

l iabi l i ty equ iva len t t o that" requi red f o r 
p r i m a r y sys tems . E x a m p l e s a r e pu l ley 
sizes, guards , u s e o f fa i r leads , i n spec t i on 
provis ions , e t c . 
[Supp. 1, 12 F. R. 343T, May 28, 1947, as 
amended by Amdt. 1, 14 F. R. 35, Jan. 5, 1949 ]" 

§ 3.345-2 Special aircraft turnbuckle 
assemblies and/or turnbuckle safetying 
devices (CAA rules which apply to • 
§ 3 .345) . T h e m i n i m u m safe ty r equ i re 
m e n t s fo r specia l a i r c r a f t t u r n b u c k l e ' 
a s sembl ies a n d / o r t u r n b u c k l e sa fe ty ing 
dev ices w h i c h a re i n t e n d e d f o r use in 
c iv i l a i r c ra f t h a v e b e e n es tab l i shed by 
t he A d m i n i s t r a t o r in T e c h n i c a l S t a n d 
a rd O r d e r No . T S O - C 2 1 effect ive O c t o b e r 
1, 1949, " S p e c i a l A i r c r a f t T u r n b u c k l e 
Assembl i e s a n d / o r T u r n b u c k l e Sa fe ty ing 
D e v i c e s " .(§ 514.21 o f th i s t i t l e ) . . 
[Supp. 10, 16 F. R. 3289, Apr. 14, 1951J 

§ 3.346 Joints. C o n t r o l s y s t e m j o i n t s 
s u b j e c t t o a n g u l a r m o t i o n in p u s h - p u l l 
sys tems , e x c e p t i n g bal l a n d ro l l e r bea r - ' 
i ng sys tems , sha l l i n c o r p o r a t e a m u l t i 
p ly ing f a c t o r of safe ty o f n o t less t h a n 
3.33 wi th r e spec t t o t he u l t ima te b e a r 
ing s t r eng th o f t he sof tes t ma te r i a l used 
as a bear ing . T h i s f a c t o r m a y be r e d u c e d 
' to 2.0 f o r s u c h j o in t s in c a b l e c o n t r o l 
sys tems . F o r bal l o r ro l le r b e a r i n g s t he 
a p p r o v e d ra t ing o f t he b e a r i n g shal l n o t 
be e x c e e d e d . 

I 3.347 Spring devices. T h e re l ia 
bi l i ty o f a n y sp r ing dev ices used in t he 
c o n t r o l s y s t e m shall be es tab l i shed b y 
tests s imu la t ing serv ice c o n d i t i o n s , u n 
less i t is d e m o n s t r a t e d tha t fa i lure o f 
the sp r ing wi l l n o t cause flutter o r u n -
safe f l ight charac te r i s t i c s . 

LANDING GEAR 

S H O C K ABSORBERS 

§ 3.351 Tests. S h o c k a b s o r b i n g e l e 
m e n t s i n m a i n , n o s e , a n d ta i l w h e e l uni ts 
sha l l b e subs tan t ia ted b y t he tests s p e c i 
fied i n t he f o l l o w i n g sec t ion . I n add i t ion , 
•the s h o c k abso rb ing abi l i ty o f t he l a n d 
ing gear i n t a x y i n g m u s t b e d e m o n s t r a t e d • 
i n t he o p e r a t i o n a l tests o f § 3.146. 

% 3.352 Shock absorption tests, ( a ) 
jit sha l l b e d e m o n s t r a t e d b y e n e r g y a b 
s o r p t i o n tests tha t t he l imi t l o a d f ac to r s 
se lec ted fo r d e s i g n i n a c c o r d a n c e w i t h 
§ 3.243 wi l l n o t be e x c e e d e d in l and ings 
w i th t he l imi t d e s c e n t ve loc i ty spec i f ied 
i n tha t s ec t i on . 

( b ) I n add i t ion , a rese rve o f e n e r g y 
a b s o r p t i o n shal l b e d e m o n s t r a t e d b y a 
test i n w h i c h the descen t v e l o c i t y is a t 
least 1.2 t imes t he l imi t d e s c e n t ve loc i ty , 

. In this tes t t h e r e shal l b e n o fa i lu re o f . 
.the s h o c k abso rb ing un i t , a l t h o u g h y i e l d 
ing o f t he u n i t will b e pe rmi t t ed . W i n g 
lif t equal t o t he w e i g h t o f t he a i rp l ane 
m a y he a s sumed f o r p u r p o s e s o f this test. 

§ 3.3ij2-l Landing gear drop tests 
•CAA policies which apply to 5 3.352) 
( a ) T h e . f o l l o w i n g m e t h o d h a s b e e n a p 
p r o v e d b y t he A d m i n i s t r a t o r f o r de t e r 
m i n i n g t he effect ive mass to be d r o p p e d 
in d r o p te'Sts o f n o s e w h e e l l a n d i n g gear. 
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assembl ies p u r s u a n t to § 3.352 <a) : F o r 
a i r c ra f t w i t h n o s e w h e e l t y p e gear, , 
the effect ive m a s s t o be used in f ree d r o p 
test o f t he nose w h e e l sha l l b e d e t e r 
m i n e d f r o m the f o r m u l a f o r We (§§ 3.353 

. a n d 3.355) us ing W = W » w h e r e ff. is 
equa l to the ve r t i ca l c o m p o n e n t s o f the , 
resu l tan t f o r c e a c t i n g o n the n o s e wheel , 
c o m p u t e d u n d e r the f o l l o w i n g a s s u m p 
t i o n s : ( 1 ) t h e m a s s o f t he a i rp l ane c o n 
c e n t r a t e d a t t he c e n t e r o f g rav i ty a n d 
exe r t i ng a f o r c e o f ' l . O g d o w n w a r d a n d 
0.33 g f o r w a r d , ( 2 ) the nose a n d t he main . ; 
gears a n d t ires i n s ta t ic pos i t ion , a n d ( 3 ) j 

. t he resul tant r e a c t i o n s at. t h e m a i n a n d 
n o s e g e a r s a c t i ng t h r o u g h t h e ax les a n d 
para l le l to t he resu l tan t f o r c e a t t he a i r 
p l a n e c e n t e r o f g rav i ty . 

N o t e : By way of explanation, the use Of an 
•Inclined reactions condition as the basis for 
determining the mass to be dropped with a 

, nose wheel unit is based on rational dynamic 
Investigation of the landing condition, as
suming the landing is made with simul
taneous three-point contact, zero pitching 
velocity, and a drag component representing 
the average wheel spin-up reactions during 
the landing impact. Although spin-up loads 
on small airplanes may be less than the value 
Implied by the formula, such airplanes are 
more likely to be landed with a nosing down 
pitching velocity, or In soft ground. The 
vertical component of the ground reaction' Is 
specified above because the method of de
fining the direction of the inertia force at 
the center of gravity gives a resultant effec
tive mass greater than that of the airplane. 

( b ) T h e f o l l o w i n g p r o c e d u r e ha s b e e n 
a p p r o v e d b y t he A d m i n i s t r a t o r fo r d e 
t e r m i n i n g t he a t t i tude in w h i c h t he 
l a n d i n g gear un i t s h o u l d b e d r o p p e d 
p u r s u a n t t o § 3.352 ( a ) : T h e a t t i tude i n 
w h i c h a l a n d i n g gear u n i t i t d r o p p e d 
shal l b e t h a t w h i c h s imula tes t h e a i r 
p l ane landing, c o n d i t i o n w h i c h is c r i t i ca l j 
f r o m the s t a n d p o i n t o f e n e r g y t o bej 
a b s o r b e d b y t he pa r t i cu la r uni t , t h u s : ( 1 ) j 
F o r n o s e w h e e l t y p e l a n d i n g gea r , the ] 
n o s e w h e e l gea r shal l b e d r o p tes ted i n ! 

a n a t t i t ude w h i c h s imula tes t h e t h r ee 
p o i n t l a n d i n g i nc l i ned r e a c t i o n c o n d i 
t i o n ; ( 2 ) t he a t t i tude se lec ted f o r m a i n 
gea r d r o p tests sha l l t * t ha t w h i c h s i m u 
lates t he t w o - w h e e l level l a n d i n g w i t h 
i nc l i ned r e a c t i o n s c o n d i t i o n . 

N o t e : In addition, iii is recommended that 
the main gear be dropped in an attitude 
simulating the tall-down landing with ver-

. tical reactions condition if the geometry of 
the gear Is such that this condition Is likely 
to result in shock strut action appreciably! 
different from that obtained in level atti-' 
tude drop tests; for example, when a cant!-] 
lever shock strut has a large Inclination with] 
respect to the direction of the ground-
reaction. 

(3) Ta i l w h e e l uni ts sha l l be tes ted in] 
s u c h a m a n n e r a s t o s imula te t h e tai l- ; 
d o w n l a n d i n g c o n d i t i o n ( th ree -po in t j 
c o n t a c t ) . D r a g c o m p o n e n t s m a y b e 
c o v e r e d sepa ra t e ly b y t he ta i l w h e e l j. 
" o b s t r u c t i o n " c o n d i t i o n . ii 

( c ) T h e A d m i n i s t r a t o r h a s a c c e p t e d i 
the f o l l o w i n g p r o c e d u r e f o r d e t e r m i n i n g ^ 
s lopes o f i nc l i ned p l a t f o r m s w h e n s u c h ! 
a r e used i n d r o p tes ts : W h e n the a r b i - l 

t ra ry d r a g c o m p o n e n t s g i v e n o h Fig'. 
3 - 1 2 ( a ) o f th i s p a r t a r e u s e d f o r t he 
des ign o f t he l a n d i n g g e a r i n t he level 
l a n d i n g c o n d i t i o n s , t he d r a g l o a d s i n 
the d r o p tests f o r these c o n d i t i o n s m a y 
h e s imu la t ed b y d r o p p i n g t he un i t s o n t o 
i nc l i ned p l a t f o r m s s o a r r a n g e d a s to 
o b t a i n t he p r o p e r d i r e c t i o n o f t he r e 
su l t an t g r o u n d r e a c t i o n s in r e l a t ion t o 
the l a n d i n g gear . ( I f w h e e l s p i n - u p 
l o a d s fo r t h e s e c o n d i t i o n s a r e d e t e r 
m i n e d b y ra t iona l m e t h o d s a n d f o u n d t o 
b e m o r e severe t h a n the a rb i t r a ry d r a g 
loads , it is sugges ted t h a t t h e s p i n - u p 
l o a d s b e s imu la t ed b y d r o p p i n g t h e g e a r 
o n t o a level p l a t f o r m w i t h w h e e l s p i n 
n i n g . ) I n a t least o n e l imi t d r o p test t h e 
p l a t f o r m s h o u l d s imu la t e t he f r i c t i on 
cha rac t e r i s t i c s o f p a v e d r u n w a y s a n d t h e 
ro t a t i ona l speed o f t he w h e e l jus t p r i o r 
"to c o n t a c t s h o u l d c o r r e s p o n d to a n a i r 
p l a n e g r o u n d speed o f 1.2 Vsa. I t is s u g 
ges t ed t ha t add i t i ona l l imi t d r o p s b e 
m a d e o n t o su r faces o f lower f r i c t i on c o 
efficient a n d a t severa l w h e e l ro t a t i ona l 
s p e e d s ; coeff icients f o r e x a m p l e , c o r r e 
s p o n d i n g to 0.6, 0.8 a n d 1.0 t \ . T h e d i 
r e c t i o n o f w h e e l r o t a t i o n i n t h e d r o p test 
s h o u l d b e o p p o s i t e t o t h a t w h i c h w o u l d 
o c c u r i n l a n d i n g t h e a i rp lane . S p i n - u p 
l o a d s w h i c h a re s l igh t ly g rea te r t h a n the 
a rb i t r a ry d r a g l o a d s c a n p r o b a b l y b e 
s imu la t ed sa t i s fac tor i ly b y i nc l i ned p l a t 
f o r m s , b u t p l a t f o r m s h a v i n g g rea te r i n 
c l ina t ions m a y n o t s imula te s p i n - u p l o a d s 
c o r r e c t l y a n d a r e n o t r e c o m m e n d e d . 
[Supp. 1, 12 F. R. 3437, May 28, 1947, as 
amended by Amdt. 1,14 F. R. 36, Jan. 5,1949) 

§ 3.353 Limit drop tests, ( a ) I f c o m 
p l i ance w i t h t he specif ied l imi t , l a n d i n g 
c o n d i t i o n s o f § 3.352 ( a ) is d e m o n 
s t ra ted b y f r ee d r o p tests, these sha l l b e 
c o n d u c t e d o n t h e c o m p l e t e a i rp lane , o r 
o n uni ts cons i s t i ng o f whee l , t ire, a n d 
s h o c k abso rbe r i n thei r p r o p e r re la t ion , 
f r o m free d r o p h e i g h t s n o t less t h a n t h e 
f o l l o w i n g : 

h (inches) =3 .6 (W/S)••' 
e x c e p t t ha t t he f ree d r o p h e i g h t shall n o t 
be less t h a n 9.2 i n c h e s a n d n e e d n o t be 
g r ea t e r t h a n 18.7 i n c h e s . 

( b ) I n s imula t ing t h e permiss ib le w i n g 
I i f t . in f ree d r o p , tests, t he l a n d i n g gea r 
u n i t sha l l b e d r o p p e d w i t h a'n effect ive 
m a s s equal t o : . . 

™ „ , r f t - + < 1 - i > d ~ \ 
w«=ff[ jc+i—J 

where 
1^4=the effective weight to be used in 

the drop test. 
h=specified height of drop In inches. 
d=defiection under impact of the tire 

(at the approved Inflation pres
sure) plus the vertical compo
nent of the axle travel relative to 
the drop mass. The value of d 
used in the computation of W e; 
shall not exceed the value actu
ally obtained in the drop testsJ 

W = WS for main gear units, and shall! 
be equal to the static weight on: 
the particular unit with the air-|; 
plane In the level attitude (with|: 

the nose wheel clear, In the case! 
of nose wheel type airplanes), i W=WT for tail gear units, and shall bej: 

equal to the static.weight on thej 

tail unit with the airplane In the 
tall down attitude. W=Wf/ for nose wheel units, and shall 
be equal to the static reaction 
which will exist at the nose wheel 
when the mass of the airplane Is 
concentrated at the center of 
gravity and exerts a force of l.Og 
downward and 0.33o- forward. 

L=ratio of assumed wing lift to air
plane weight, not greater than 
0.667. 

T h e a t t i tude i n w h i c h t he l a n d i n g g e a r 
u n i t is d r o p tes ted sha l l b e s u c h as t o 
s imu la t e t h e a i rp l ane l a n d i n g c o n d i t i o n 
w h i c h is c r i t ica l f r o m t h e s t a n d p o i n t o f 
e n e r g y to be a b s o r b e d b y t he pa r t i cu la r 
uni t , 

§ 3.354 Limit load factor determina
tion. I n d e t e r m i n i n g t he l imi t a i rp l ane 
ine r t i a l o a d f a c t o r n f r o m the f ree d r o p 
test d e s c r i b e d a b o v e , t he f o l l o w i n g f o r 
m u l a sha l l b e u s e d : 

where 
»^=the load factor developed in the drop 

test, i. e., the acceleration (ds/dt) 
In o-'s recorded in the drop test, 
plus 1.0. 

T h e va lue o f n so d e t e r m i n e d shall n o t 
b e g rea te r t h a n the l im i t ine r t i a l o a d 
f a c t o r used i n t he l a n d i n g c o n d i t i o n s , 
§ 3.243. 

§ 3.355 Reserve energy absorption 
drop tests. I f c o m p l i a n c e w i t h t h e r e 
serve e n e r g y a b s o r p t i o n c o n d i t i o n s p e c i 
f ied in . § 3.352 (b> is d e m o n s t r a t e d b y 
.free d r o p tests, t he d r o p h e i g h t sha l l b e 
n o t less t h a n 1.44 t imes t he d r o p h e i g h t 
spec i f ied i n § 3.353. I n s imula t ing w i n g 
l i f t equa l to t he a i rp lane w e i g h t , t he 
uni ts shal l b e d r o p p e d w i t h a n effect ive 
m a s s equal to 

w h e r e the s y m b o l s a n d o the r de ta i l s a r e > 
t he s a m e as in § 3.353. 

RETRACTING MECHANISM 

5 3.356 General. T h e l a n d i n g gea r 
r e t r ac t ing m e c h a n i s m a n d s u p p o r t i n g 
s t ruc ture sha l l b e d e s i g n e d f o r the m a x i 
m u m l o a d f a c t o r s i n the flight c o n d i t i o n s 
w h e n t he g e a r is in t he r e t r ac t ed p o s i - ' 
t ion. I t sha l l a lso b e d e s i g n e d fo r t he 
c o m b i n a t i o n o f f r i c t ion , iner t ia , b rake 
to rque , a n d a i r l o a d s o c c u r r i n g d u r i n g 
r e t r a c t i o n a t a n y a i r speed u p t o 1.6 V S l , 
flaps r e t r ac t ed a n d a n y l o a d f a c t o r s u p 
.to t h o s e speci f ied fo r t he flaps e x t e n d e d 
c o n d i t i o n , § 3.190. T h e l a n d i n g gea r 
a n d r e t r ac t i ng m e c h a n i s m , i n c l u d i n g 
t he w h e e l we l l d o o r s , sha l l w i t h s t a n d 
f l ight loads w i th the l a n d i n g gea r e x 
t e n d e d a t a n y s p e e d u p t o a t l eas t 1.6 V S l 

flaps re t rac ted . Pos i t i ve m e a n s sha l l b e 
p r o v i d e d f o r the pu rpose o f m a i n t a i n i n g 
t he whee l s i n t he e x t e n d e d pos i t ion . 

§ 3.356-1 Retracting m e c h a n i s m 
(CAA policies which apply to § 3 . 3 5 6 ) . 
( a ) I n o r d e r to p r o v i d e f o r a d e q u a t e 

s t r e n g t h o f t he l a n d i n g gear d o o r s , l a n d 
i n g gear , etc. , in y a w e d a t t i tude , i t wi l l 
b e sa t i s f ac to ry to s h o w c o m p l i a n c e wi th 
§ 3.356 a t t he m a x i m u m y a w ang le as 
d e t e r m i n e d . b y t he flight cha rac te r i s t i c . 
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r e q u i r e m e n t s of § 3.105 and at speeds up( 
to 1.6Vs1 flaps r e t r ac t ed . 

<b) T o m e e t t he r e q u i r e m e n t tha t a 
pos i t ive m e a n s b e p r o v i d e d f o r m a i n t a i n 
ing w h e e l s in t he e x t e n d e d pos i t i on , a 
pos i t ive m e c h a n i z e d l o c k o r l a t c h s h o u l d 
be p r o v i d e d tha t c a n b e re leased d i rec t ly 
or s equen t ia l ly o n l y by some spec i f ic 
m a n u a l a c t u a t i o n by t h e p i lo t . I n th is , 
regard , t he use of h y d r a u l i c pressure i s ' 
n o t c o n s i d e r e d a pos i t ive m e a n s o f d o w n 
lock . 
iSupp. 10, 16 F. E. 3289, Apr. 14, 1B51 j 

% 3.357 Emergency operation. When , 
o t h e r t h a n m a n u a l p o w e r f o r t he o p e r a 
t i o n of t he l a n d i n g g e a r is e m p l o y e d , 
an aux i l i a ry m e a n s of e x t e n d i n g t h e 
l a n d i n g gea r sha l l be p r o v i d e d . 

§ 3.358 Operation test. P r o p e r f u n c 
t ion ing of the l a n d i n g g e a r r e t r a c t i n g 
m e c h a n i s m shal l be d e m o n s t r a t e d by 
o p e r a t i o n tests. 

§ 3.359 Position indicator and warn
ing ,eJeoJce.^When re t r ac t ab le l a n d i n g 
w h e e l s a r e used , m e a n s sha'lTbe p r o v i d e d 
f o r i n d i c a t i n g t o t h e p i l o f w h e n t h e • 
w h e e l s a r e s e c u r e d i n t he e x t r e m e p o s i 
t ions . I n a d d i t i o n , l a n d p l a n e s sha l l be 
. p rov ided w i t h an au ra l or equa l ly e f f e c 
t i ve w a r n i n g dev ice w h i c h shal l f u n c t i o n 
c o n t i n u o u s l y af te r t h e th ro t t l e is c l o s e d 
unt i l t he g e a r is d o w n a n d l o c k e d . 

§ 3.359-1 Wheel position indicators 
(CAA policies which apply to § 3-359) . 
(a) T h e m e a n s to be p r o v i d e d f o r i n 
% 3.359 to i nd i ca t e to t he p i lo t w h e n t he 
w h e e l s a r e s ecu red in t h e e x t r e m e p o s i 
t ions m a y c o n s i s t of l igh ts . F o r e x a m p l e , 
a g r een l i g h t f o r t h e g e a r d o w n and! 
l o c k e d p o s i t i o n is c o n s i d e r e d sa t i s f ac 
to ry , p r o v i d e d a p l a c a r d ind ica t e s t h a t 
th i s is t he d o w n pos i t ion . " A l l l i gh t s 
o u t " is c o n s i d e r e d sa t i s f ac to ry fo r i n t e r 
m e d i a t e g e a r pos i t ions . H o w e v e r , t h e r e 
s h o u l d t h e n be a n o t h e r l i gh t i nd i ca t i ng 
gea r u p a n d l o c k e d . " A l l l i gh t s o u t " is 
n o t c o n s i d e r e d des i rable f o r e i the r ex
t r e m e gea r l o c k e d p o s i t i o n , s i nce s u c h a 
s y s t e m w o u l d n o t " f a i l ' s a f e " if a l a m p 
b u r n e d ou t . 

(b) T h e r egu la t ions d o n o t requ i re a n 
.aural w a r n i n g dev ice f o r a m p h i b i a n a i r 
c ra f t . A t w o - l i g h t w a r n i n g sys t em s imi 
lar to t he f o l l o w i n g w o u l d "be c o n s i d e r e d 
sufficient a n d sa t i s f ac to ry : 
Gear TJp Light # 1 Water 
Gear Down Light #2 Land 

W h e n l i g h t # 1 is on, t he g e a r would b e 
in t h e e x t r e m e u p p o s i t i o n a n d l o c k e d 
a n d w h e n l igh t # 2 Is on, t h e g e a r w o u l d 
be i n t h e e x t r e m e d o w n p o s i t i o n a n d 
l o c k e d . 
[Supp. 10, 16 P. E. 3289, Apr. 14, 1951] 

§ 3.359-2 Position indicator and warn' 
ing device (CAA policies which apply to 
§ 3.359). A th ro t t l e s t o p is n o t c o n s i d 
e r e d a n a c c e p t a b l e a l t e rna t ive t o a n 
aura l l a n d i n g g e a r w a r n i n g d e v i c e . 

[Supp. 10, 16 F. R. 3289, Apt. 14, 1951] 

I 3.360 Control. See § 3.384. 

•WHEELS AUD TIRES 

§ 3.361 Wheels. M a i n whee l s and! 
n o s e whee l s sha l l be of an a p p r o v e d t y p e 

I S e m a x i m u m s ta t i c l o a d r a t i ng o f each; 
•main whee l a n d n o s e w h e e l shal l n o t b e 
Jess t h a n t h e c o r r e s p o n d i n g s ta t ic g r o u n d 
r e a c t i o n u n d e r the des ign m a x i m u m ' 
w e i g h t o f t he a i rp lane a n d t he c r i t i ca l 
.center o f g rav i ty pos i t i on . T h e m a x i 
m u m l imi t l o a d r a t ing o f e a c h main, 
fvneel a n d n o s e w h e e l sha l l n o t b e less 

. t h a n t he m a x i m u m radia l l i m i t l o a d de
t e r m i n e d in a c c o r d a n c e w i t h t he ap> 
•plicable g r o u n d l o a d r equ i r emen t s o f t h i s 
par t . ( S e e §§ 3.241 t h r o u g h 3.356.) 
JAmdt 3-7, 17F. R. 1086, Feb. 5, 1952] 

§ 3.362 Tires. A l a n d i n g gear w h e e l 
m a y b e e q u i p p e d w i t h a n y m a k e o r t y p e 
o f t ire, p r o v i d e d t h a t t he t i re is a p r o p e r 
fit o n t h e r i m o f t he w h e e l a n d p r o v i d e d 
t ha t t he a p p r o v e d t i re r a t ing i s n o t e x 
c e e d e d u n d e r the f o l l o w i n g c o n d i t i o n s : 

( a ) L o a d on each, m a i n w h e e l t i re 
equa l to t he c o r r e s p o n d i n g s ta t ic g r o u n d 
r e a c t i o n u n d e r t h e d e s i g n m a x i m u m 
w e i g h t o f t he a i rp l ane a n d t he c r i t i ca l 
c e n t e r o f g rav i ty pos i t i on . 

( b ) L o a d o n n o s e w h e e l t i res <to b e 
c o m p a r e d w i t h t h e d y n a m i c r a t ing e s - ' 
t ab l i shed f o r s u c h t i r e s ) equal t o t he r e - ' 
a c t i o n o b t a i n e d a t t he n o s e w h e e l , 
a s s u m i n g t he m a s s o f t he a i rp l ane c o n 
c e n t r a t e d a t t he m o s t c r i t i ca l c e n t e r o f 
g rav i ty a n d exe r t i ng a f o r c e o f 1.00 d o w n 
w a r d a n d 0.31gr f o r w a r d , t h e r e a c t i o n s 
b e i n g dis t r ibuted t o t he n o s e a n d m a i n 
whee l s b y t he p r i n c i p l e o f s ta t ics w i t h 
t he d r a g r e a c t i o n a t t h e g r o u n d app l ied , 
o n l y a t those w h e e l s h a v i n g b rakes . 
W h e n spec ia l ly c o n s t r u c t e d t i res a r e u s e d 
to s u p p o r t a n a i rp lane , t he w h e e l s sha l l 
b e p la in ly a n d c o n s p i c u o u s l y m a r k e d t o 
tha t 'effect . S u c h m a r k i n g s sha l l i n 
c l u d e t he m a k e , size, n u m b e r o f pl ies , 
a n d iden t i f i ca t ion m a r k i n g o f t h e p r o p e r 
t i re . 

[Amdt. 03-0, 11 F. R. 13382, Nov. 9, 1946, as 
amended by Amdt. 3-7, 17 F. R. 1087, Feb. 5, 
1952] 

§ 3.362-1 Approved tire rating (CAA 
interpretations which apply to § 3 . 3 6 2 ) . 
A n a p p r o v e d t i re r a t ing is a r a t ing a s - , 
s igned b y t he T i r e a n d R i m A s s o c i a t i o n 1 

o r b y t he A d m i n i s t r a t o r . 
'[Supp. 14, 17 F. R. 9066, Oct. 11, 1952] 

§ 3.362-2 Tire rating standards (CAA 
policies which apply to § 3 . 3 6 2 ) . A p 
p r o v e d tire ra t ings o r e x p e r i m e n t a l t i re 
ra t ings ass igned b y t he T i r e a n d R i m 
A s s o c i a t i o n m a y b e used i n d e t e r m i n i n g 
:whether a t i re is sa t i s fac to ry f o r use o n 
c iv i l a i rcraf t . 

[Supp. 14, 17 F. R. 9066, Oct. 11, 1952) 

BRAKES 
§ 3.363 Brakes. B r a k e s sha l l be i n 

sta l led w h i c h are a d e q u a t e t o p r e v e n t 
t he a i rp lane f r o m ro l l ing o n a p a v e d : 

r u n w a y w h i l e a p p l y i n g t ake -o f f p o w e r to 
the c r i t i c a l eng ine , a n d o f sufficient 
c a p a c i t y t o p r o v i d e a d e q u a t e s p e e d c o n 
t ro l du r ing t a x y i n g w i t h o u t t he use o f 
excess ive p e d a l o r h a n d fo rce s . 

§ 3.364 Skis. Sk is shall be o f a n a p 
p r o v e d type . T h e m a x i m u m l imi t load; 
r a t ing o f e a c h ski shall n o t b e less t han ' 
•the m a x i m u m l imi t l o a d d e t e r m i n e d in 

a c c o r d a n c e with* t he a p p l i c a b l e g r o u n d 
l o a d r e q u i r e m e n t s o f th i s pa r t . (See ' 
§§ 3.241 t h r o u g h 3.257.) 
(Amdt. 3-7,17 F. R. 1087, Feb. 5,1952] 

§ 3 . 3 6 4 - 1 Tai l skis (CAA interpreta
tions which apply to § 3 . 3 6 4 ) . T y p e c e r 
t i f icat ion o f tail skis i s n o t requ i red i i n -

j d e r t he regu la t ions i n th i s subchap te r . ! 
S u c h skis s h o u l d t h e r e f o r e b e a p p r o v e d 
as a p a r t o f t he a i rp lane . 
[Supp. 10, 16 F. R. 3289, Apr. 14, 1951] 

H U X L S Atra F L O A T S 

§ 3.371 Seaplane main floats. S e a 
p l a n e m a i n floats shal l b e o f a n a p p r o v e d 
•type a n d sha l l c o m p l y w i t h t he p r o v i 
s ions o f § 3.265. I n add i t i on , t he f o l l o w 
i n g shal l a p p l y : 

( a ) Buoyancy. E a c h seap lane m a i n 
float sha l l h a v e a b u o y a n c y o f 80 p e r c e n t 
in excess o f tha t r equ i red t o s u p p o r t t he 
m a x i m u m w e i g h t o f t h e s eap l ane i n f r esh 
wa te r . 

(b) Compartmentation. E a c h s e a 
p l a n e m a i n float f o r use o n a i rp l anes o f 
2,500 p o u n d s o r m o r e m a x i m u m w e i g h t 
sha l l c o n t a i n n o t less t h a n 5 w a t e r t i g h t 
c o m p a r t m e n t s , a n d t h o s e f o r use o n a i r -
•planes o f less t h a n 2,500 p o u n d s m a x i 
m u m w e i g h t sha l l c o n t a i n n o t less t h a n 
4 s u c h c o m p a r t m e n t s . T h e c o m p a r t 
m e n t s sha l l h a v e a p p r o x i m a t e l y equa l 
v o l u m e s . 
[Amdt. 8-7, 17 F. R. 1087, Feb. 5, 1962] 

5 3.372 Buoyancy . (boat seaplanes). 
T h e hul l s o f b o a t seap lanes a n d a m p h i b 
i a n s sha l l b e d i v i d e d i n t o w a t e r t i g h t 
c o m p a r t m e n t s i n a c c o r d a n c e w i t h t h e 
f o l l o w i n g r e q u i r e m e n t s : 

( a ) I n a i rp lanes Of 5,000 p o u n d s o r 
m o r e m a x i m u m we igh t , t he c o m p a r t 
m e n t s shal l b e so a r r a n g e d tha t , w i t h 
a n y t w o a d j a c e n t c o m p a r t m e n t s flooded, 
t h e hu l l a n d aux i l i a ry floats ( a n d tires, if 
•used) will r e t a i n sufficient b u o y a n c y to 
Support t he m a x i m u m w e i g h t o f t he a i r 
p l a n e i n fresh wa te r . 

::" ( b ) I n a i rp lanes o f 1,500 t o 5,000 
,pounds m a x i m u m we igh t , t he c o m p a r t 
m e n t s sha l l b e so a r r a n g e d that , w i t h a n y 
o n e c o m p a r t m e n t flooded, t he hu l l a n d 
aux i l i a ry floats ( a n d tires, i f u s e d ) wi l l 
r e ta in sufficient b u o y a n c y t o s u p p o r t t h e 
m a x i m u m w e i g h t o f t he a i rp l ane i n fresh' 
wa te r . 

.• ( c ) I n a i rp lanes o f less t h a n 1,500 
B o u n d s m a x i m u m w e i g h t , w a t e r t i g h t 
. subdivis ion o f the hu l l is n o t requi red , 

( d ) B u l k h e a d s m a y h a v e w a t e r t i g h t 
M o o r s f o r t h e p u r p o s e o f c o m m u n i c a t i o n 
i b e t w e e n c o m p a r t m e n t s . 

» § 3.373 Water stability. A u x i l i a r y 
!' ;floats sha l l b e so a r r a n g e d t h a t w h e n 
I"! c o m p l e t e l y s u b m e r g e d i n f resh water , 

t h e y wi l l p r o v i d e a r i g h t i n g m o m e n t 
w h i c h is a t least 1.5 t imes t he upse t t ing 

i m o m e n t c a u s e d by t he a i rp lane being 
Itilted. A g rea t e r deg ree o f s tabi l i ty m a y ' 
•be r e q u i r e d - b y t he A d m i n i s t r a t o r in t h e . 
case of l a rge f lying boa t s , d e p e n d i n g on; 
t h e h e i g h t o f t h e c e n t e r o f g r av i t y above 

i t h e w a t e r leve l , t he a rea a n d l o c a t i o n of 
f w i n g s a n d ta i l sur faces , a n d o t h e r con
siderations. 
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FUSELAGE 

PILOT COMPARTMENT 

§ 3.381 General. (a> T h e a r r a n g e ; 
m e n t o f t he p i l o t c o m p a r t m e n t a n d its 
a p p u r t e n a n c e s sha l l p r o v i d e a sa t i s facr 
t o r y d e g r e e o f s a f e t y a n d a s s u r a n c e t h a t : 

the p i l o t wi l l be ' ab le t o p e r f o r m all his, 
dut ies a n d o p e r a t e t he c o n t r o l s i n t he 
c o r r e c t m a n n e r wi tho i l t u n r e a s o n a b l e 
c o n c e n t r a t i o n a n d fa t igue . 

<b) T h e p r i m a r y flight c o n t r o l un i t s 
l is ted On F i g u r e 3 -14 , e x c l u d i n g cab l e s 
a n d c o n t r o l rods , shall b e s o l o c a t e d w i t h 
r e s p e c t to the p rope l l e r s t ha t n o p o r t i o n 
o f t he p i l o t o r c o n t r o l s l ies i n t h e r e g i o n 
b e t w e e n t he p l a n e o f r o t a t i o n o f a n y i n 
b o a r d p rope l l e r a n d t he s u r f a c e gerfer-
a ted b y a l ine pass ing t h r o u g h t h e c e n t e r 
of t he p rope l l e r h u b a n d m a k i n g a n 
a n g l e o f 5" f o r w a r d o r af t o f t he p l a n e 
o f r o t a t i o n o f t h e p rope l l e r . 

§ 3.382 Vision. T h e p i l o t c o m p a r t 
m e n t sha l l be a r r a n g e d t o afford t h e 
p i l o t a sufficiently ex tens ive , c lear , a n d 
und i s to r t ed v i ew f o r t he safe o p e r a t i o n 
o f t he a i rp lane . D u r i n g flight i n a m o d 
e ra te r a i n c o n d i t i o n , t he p i l o t sha l l h a v e j 
a n a d e q u a t e v i ew o f t he f l igh t p a t h i n 
n o r m a l flight a n d l a n d i n g , a n d h a v e suf-. i 
ficient p r o t e c t i o n f r o m the e l e m e n t s s o . 
t h a t h i s v i s ion is n o t u n d u l y i m p a i r e d . : 
T h i s m a y b e a c c o m p l i s h e d b y p rov id ing , 
a n o p e n a b l e w i n d o w o r b y a m e a n s f o r 
m a i n t a i n i n g a p o r t i o n o f t he w i n d s h i e l d 

. in a c l e a r c o n d i t i o n w i t h o u t c o n t i n u o u s 
a t t en t ion b y . t h e p i l o t . ' T h e p i l o t c o m 
p a r t m e n t sha l l b e f ree o f g l a r e a n d r e 
flections w h i c h w o u l d in te r fe re w i t h t he 
p i lo t ' s v i s ion . F o r a i rp l anes i n t e n d e d 
f o r n i g h t ope ra t i on , t he d e m o n s t r a t i o n 
o f these qual i t ies sha l l i n c l u d e n igh t ' 
flight tests. 

5 3.382-1 Openable window) or open-
able portion of the windshield (CAA in-' 
terpretations which apply to § 3 . 3 8 2 ) . 
( a ) T h e th i rd s e n t e n c e o f § 3.382 is i n 
te rpre ted t o m e a n t h a t a n o p e n a b l e 
w i n d o w , o r a n o p e n a b l e p o r t i o n o f t h e 
w i n d s h i e l d is r equ i red o n l y w h e n t h e 
w indsh ie ld d o e s n o t r e m a i n , o r is not . 
m a i n t a i n e d ( b y m e a n s o f w indsh ie ld 
w i p e r s o r o t h e r d e v i c e s ) i n a c l e a n con- i 
d i t i on d u r i n g a m o d e r a t e ra in . 

(b> I f de f l ec to r s o r other , .means a r e 
provided, so t h a t t h e e l emen t s d o hoi? 

:fully i m p a i r t he p i lo t ' s ab i l i ty t o see 
:when a n o p e n a b l e w i n d o w , o r a m o v a b l e ' 
p o r t i o n o f t he w i n d s h i e l d is o p e n , t h e n 
the p i l o t s h o u l d h a v e a n ad eq u a t e v iew J 

d u r i n g t h e r a in c o n d i t i o n o f t he flight] 
p a t h i n n o r m a l flight a n d l a n d i n g w i t h 
these de f lec to rs o r o t h e r d e v i c e s i n s t a l l ed 
( a n d , if app l i cab l e , i n a n y p o s i t i o n 
w i t h i n t h e l imi t s o f a d j u s t a b i l i t y ) . 
[Supp. 10, 1 6 P. R. 3 2 8 9 . Apr. 14, 1 9 5 1 ] 

§ 3.382-2 Pilot vision in rain condi
tions (CAA interpretations which apply 
to §, 3 .382) . T h e m e a n s f o r provid ing , 
v i s ion d u r i n g f l ight i n r a in c o n d i t i o n s 
shou ld p e r m i t t he p i l o t t o v i e w b o t h the ' 
n o r m a l flight p a t h a n d t he i n s t r u m e n t 
p a n e l w i t h o u t difficulty, o r excess ive h e a d 
m o v e m e n t . 

§ 3.383 Pilot windshield and windows. 
Al l g lass p a n e s sha l l b e o f a n o n s p l l n t e r -
i n g sa fe ty t ype . 

§ 3.383-1 Plexiglas windshields and 
windows (CAA policies which apply to 
§ 3.283). A p la s t i c m a t e r i a l s u c h as 
p lex ig las is c o n s i d e r e d t o b e a n o n s p l i n -
t e r i ng m a t e r i a l a n d c a n b e used i n w i n d 
shie lds a n d w i n d o w s . 
[Supp. 1 0 , 1 6 P. R. S290, Apr. 14 , I 9 S 1 ] 

§ 3.384 Cockpit controls, ( a ) A l l 
c o c k p i t c o n t r o l s sha l l tje so l o c a t e d a n d . 
e x c e p t f o r those t he f u n c t i o n o f w h i c h i s 
o b v i o u s , ident i f ied a s t o p r o v i d e c o n 
v e n i e n c e i n o p e r a t i o n i n c l u d i n g p r o v i 
s ions t o p r e v e n t the. poss ib i l i t y o f c o n f u 
s ion a n d c o n s e q u e n t i n a d v e r t e n t o p e r a 
t i on . ( S e e F ig . 3 -14 f o r r equ i r ed sense 
o f m o t i o n o f c o c k p i t c o n t r o l s . ) T h e 
c o n t r o l s sha l l b e so l o c a t e d a n d a r r a n g e d 
t ha t w h e n sea ted i t wi l l b e r ead i ly p o s 
s ible f o r t h e p i l o t t o o b t a i n full a n d u n 
res t r i c t ed m o v e m e n t o f e a c h c o n t r o l 
Wi thout i n t e r f e r e n c e f r o m e i ther h i s 
•clothing o r t he c o c k p i t s t ruc tu re . 

( b ) I d e n t i c a l p o w e r - p l a n t c o n t r o l s f o r 
t he seve ra l eng ines i n t h e ca se o f m u l t i -
e n g i n e a i rp l anes sha l l b e s o l o c a t e d a s t o 
p r e v e n t a n y m i s l e a d i n g i m p r e s s i o n a s to 
t he e n g i n e s t o w h i c h t h e y re la te . 

Controls Movement and actuation 
Primary: 

Aileron Right (clockwise) for right 
wing down. 

Elevator Rearward for nose up. 
Rudder Eight pedal forward for 

nose right. 
Power plant: 

Throttle Forward to open. 

FiGtnsE 3^-14 COCKPIT CONTROLS 

§ 3.385 Instruments and markings. 
'See § 3.661 re la t ive t o i n s t r u m e n t a r 
r a n g e m e n t . T h e o p e r a t i o n a l m a r k i n g s , 
in s t ruc t ions , a n d p l a c a r d s r equ i red f o r 
t h e i n s t rumen t s a n d c o n t r o l s a r e s p e c i - ; 

fled i n §§ 3,756 t o 3.765. 

EMERGENCY PROVISIONS 

§ 3.386 Protection. T h e f u s e l a g e 
.shall b e d e s i g n e d t o g ive r e a s o n a b l e a s 
s u r a n c e tha t e a c h o c c u p a n t , i f h e m a k e s 
p r o p e r u s e o f bel ts o r h a r n e s s f o r w h i c h 
p rov i s ions are m a d e i n t h e de s ign , wi l l 
h o t " suffer ser ious I n j u r y d u r i n g m i n o r 
c r a s h c o n d i t i o n s as a resul t o f c o n t a c t o f 
a n y vu lne rab l e pa r t o f h i s b o d y w i t h a n y 
pene t r a t i ng o r re la t ive ly so l id o b j e c t , a l 
t h o u g h it is a c c e p t e d t h a t p a r t s o f t h e 
a i rp lane m a y b e d a m a g e d . 

( a ) T h e u l t ima te a c c e l e r a t i o n s t o 
w h i c h o c c u p a n t s a r e a s s u m e d t o b e s u b 
j e c t e d sha l l b e a s f o l l o w s : 

A 

3.0? 
9.0ff 
1.5? 

9.0) 
1.5J 

3.0? 
9.0ff 
1.5? 

9.0) 
1.5J 

3.0? 
9.0ff 
1.5? 

9.0) 
1.5J 

3.0? 
9.0ff 
1.5? 

9.0) 
1.5J 

( b ) F o r a i rp l anes h a v i n g re t rac tab le 
l a n d i n g gea r , t he fuse lage i n c o m b i n a 
t i o n w i t h o t h e r p o r t i o n s o f t he s t ruc ture 
shal l b e d e s i g n e d t o a f ford p r o t e c t i o n of 

t h e o c c u p a n t s i n a w h e e i s - u p landing! 
w i t h m o d e r a t e d e s c e n t ve loc i t y , 

( c ) I f t he c h a r a c t e r i s t i c s o f a n a i r - : 

p l a n e a r e s u c h a s t o m a k e a t u rn -ove r , 
r e a s o n a b l y p r o b a b l e , t h e fu s e l age o f 
s u c h a n a i rp l ane i n c o m b i n a t i o n withj, 
o t h e r p o r t i o n s o f t h e s t ruc tu re sha l l b e 
d e s i g n e d t o a f ford p r o t e c t i o n o f t h e o c c u 
p a n t s i n a c o m p l e t e t u r n - o v e r , 
i . . . ' • ' " . . . 

NOTE:. In § 3 . 3 8 6 (b ) and ( c ) , a vertical 
ultimate acceleration of 3g and a friction' 
coefficient of 0 .5 at the ground may be as- ; 
sumed. 

§ 3.386-1 Crash protection (CAA in
terpretations which apply to § 3 .386) . 1 

( a ) C o c k p i t a r r a n g e m e n t s a n d co l l apse : 
o f c a b i n s t ruc ture h a v e b e e n f o u n d t o 
cause excess ive in jur ies i n crashes . ! 
Close s tudy o f c r a s h resul ts s h o w s t ha t 
t he h u m a n b o d y , w h e n p r o p e r l y s u p - 1 

por t ed , c a n to le ra te c r a s h f o r c e s w h i c h 
e x c e e d t h o s e neces sa ry t o d e m o l i s h c o n - -
t e m p o r a r y a i rc ra f t s t ruc ture . 

( b ) T h e f o l l o w i n g p o i n t s a r e o f g e n 
eral s i g n i f i c a n c e : | 

( 1 ) M a n y surv ivab le a c c i d e n t s are, 
" f a t a l " b e c a u s e o f insufficient design! 
c o n s i d e r a t i o n w h e n m o c k i n g u p the: 
c a b i n a n d its ins ta l l a t ion . 

( 2 ) Tr ie t o r s o is ra re ly e x p o s e d t o d a n 
g e r o u s i n j u r y w h e n t h e sa fe ty be l t s hold-
a n d c o n t r o l whee l s p r o v i d e r e a s o n a b l e 
s u p p o r t f o r t h e ches t . 

( 3 ) F r ac tu r e s o f t h e ex t remi t i e s o c c u r : 
i n severe c r a shes b u t a r e n o t n o r m a l l y 
r e g a r d e d as d a n g e r o u s in jur ies . 

( 4 ) H e a d in jur ies a r e t h e p r i n c i p a l 
c a u s e o f c r a s h fatal i t ies . I n c r e a s e d p r o 
t ec t i on f o r t he h e a d c a n b e p r o v i d e d b y 
e l imina t ion , sh ie ld ing , o r r e d e s i g n i n g o f . 
e l emen t s o f t h e c a b i n w h i c h p e r m i t so l id , 
h e a d b l o w s i n a c r a c k - u p , s u c h a s t u r n 
o v e r s d u r i n g a b a d l a n d i n g . 

( c ) I n v i e w o f t he f a c t t h a t in jur ies 
a n d fa ta l i t ies i n m a n y m o d e r a t e a n d se-.' 
vere a c c i d e n t s a r e pu re ly m e c h a n i c a l re - , 
suits o f p o o r c o c k p i t des ign , t h e fo l lowing : 
g u i d e ru les f o r d e s i g n a re s u g g e s t e d : 

( 1 ) T y p i c a l i n ju r ious o b j e c t s , f r o m the 
s t a n d p o i n t o f c r a s h in ju ry , a r e l is ted a s 
f o l l o w s : 

(i> T h o s e w h i c h p r e s e n t a h a r d s u r 
f a c e a n d are so a t t a c h e d o r h a v e suffi
c i e n t mas s t o p r o d u c e a severe i m p a c t ! 
w h e n s t r u c k b y t he h e a d o r o t h e r vu l - ; 
n e r a b l e ' p a r t o f t h e b o d y as it s w i n g s 
•forward u n d e r t he spec i f ied inert ia-
f o r c e s . 

( i i ) T h o s e w h i c h p r e s e n t c o r n e r s . ' 
k n o b s , o r s imi la r p r o j e c t i o n s w h i c h a r e : 
l ike ly t o p e n e t r a t e a vu lne rab l e p a r t o f ! 
t h e b o d y , e v e n w h e n t h e i m p a c t f o r c e s ; 
a r e n o t as h i g h a s i n p a r a g r a p h ( a ) of 
th i s s e c t i o n . 

( 2 ) A flat o r c u r v e d shee t m e t a l p a n e l 
w h i c h wi l l d e n t u p o n i m p a c t b y t h e h e a d 
is n o t c o n s i d e r e d d a n g e r o u s , w h e r e a s a 
m a g n e t i c c o m p a s s ca se h a v i n g a p p r e c i a 

b l e m a s s a n d a r i g id m o u n t i n g m i g h t 
c a u s e fa ta l h e a d in jur ies . 

( 3 ) H e a v y t ransverse b r a c e s o r o the r 
s t ruc tu res i m m e d i a t e l y b e h i n d a l i g h t 
i n s t r u m e n t p a n e l h a v e c h a n g e d . m a n y ! 
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: a c c i d e n t r epor t s f r o m " I n s t r u m e n t panel! 
• d e p r e s s e d six i nches b y p i lo t ' s h e a d " t o 

' T a t a l h e a d i n j u r y ; dep res sed f rac tu re 
o f t he sku l l . " P i lo t ' s c h a n c e s c a n b e 
g rea t ly i m p r o v e d b y s p a c i n g so l id b races , 
severa l i n c h e s b e h i n d t he duct i le ski r t ' 

' o f a n i n s t r u m e n t p a n e l . 
( 4 ) T h e so l id t u b i n g u s e d as a b a c k r e s t 

o f t he f r o n t seats o f t a n d e m a i rc ra f t is ' 
a s e t -up f o r excess ive h e a d in jury . The; 
' sugges t ion has b e e n m a d e t ha t b a c k s o f 
f o r w a r d seats b e a l l o w e d t o p i v o t f o r 
w a r d s o tha t t h e h e a d o f t he o c c u p a n t 
o f t he r e a r w a r d sea t w o u l d n o t c o n t a c t 
fthe so l id m e m b e r s w h e n the b o d y p ivo t s 
a b o u t t he bel t . 

(5 ) Pane l s s h o u l d b e s m o o t h , w i t h 
t o p e d g e c u r v e d i n a subs tan t ia l rad ius . 

( 6 ) Ape r tu r e s f o r i n s t rumen t s shouldj 
p r e f e r ab ly h a v e beve l led ins tead o f sharp] 
edges . 

( 7 ) I n p e r s o n a l a i rc ra f t , e v e r y c o n s i d 
e r a t i on s h o u l d b e g i v e n to h o l d i n g thej 
b o d y b y adeq ua t e sa fe ty be l t installa
t ions , a n d b y t he s u p p o r t w h i c h canj 
b e p r o v i d e d in c o n t r o l whee l s a n d i n 
s t r u m e n t pane l s . T h e p re sen t "1000 
p o u n d " sa fe ty be l t s h a v e fa i led i n a h i g h 
p e r c e n t a g e o f a c c i d e n t s w i t h o u t causing: 
i n t e rna l in jur ies o r b ru i s ing o f t he hips, 
I n fa i l ing , t h e y h a v e e x p o s e d t h e p i l o t 
t o excess ive in ju r ies . 

( 8 ) C o n t r o l w h e e l s s h o u l d b e des igned 
to p r o v i d e b r o a d a reas o f s u p p o r t f o r t he 

' ches t . W h e e l s w h i c h b reak u n d e r h e a v y 
l o a d s f r o m t h e h a n d s o r d e f o r m t o per, 
m i t c o n t a c t b e t w e e n t h e c h e s t a n d i 
sma l l h u b , l oca l i ze f o r c e a n d set u p 
c h a n c e s o f u n n e c e s s a r y c h e s t in ju ry . 
[Supp. 10, 16 P. R. 3290, Apr. 14, 1951] 

§ 3.387 Exits, ( a ) C l o s e d c a b i n s o n 
a i rp lanes c a r r y i n g m o r e t h a n 5 p e r s o n s 
shal l b e p r o v i d e d w i t h e m e r g e n c y exits ' 
cons i s t i ng o f m o v a b l e w i n d o w s o r p a n e l s 
;nr nf_ a d d i t i o n a l external , dom-s w h i " h 
p r o v i d e a c l e a r and" u n o b s t r u c t e d o p e n - ' 

ing , t he m i n i m u m d i m e n s i o n s o f w h i c h 
sha l l be s u c h t h a t a 1 9 - b y - 2 6 - i n c h el l ipse 
m a y b e c o m p l e t e l y in sc r ibed there in . 
T h e ex i t s sha l l be read i ly access ib le , , 
sha l l n o t requ i re e x c e p t i o n a l ag i l i ty o f 
a p e r s o n us ing t h e m , a n d shal l b e dis-; 
t r ibu ted so as. t o fac i l i ta te egress wi th- ; 
o u t c r o w d i n g i n all p r o b a b l e a t t i t udes 
resul t ing f r o m a c rash . T h e m e t h o d 
o f o p e n i n g shal l be s imple a n d o b v i 
ous , a n d t he ex i t s sha l l be so a r ranged , 
a n d m a r k e d as t o b e r ead i ly l o c a t e d a n d • 
o p e r a t e d e v e n i n da rkness . Reasonab le : 1 

•provisions sha l l b e m a d e aga in s t thej 
j a m m i n g o f ex i t s as a resul t o f fuselage! ' 
d e f o r m a t i o n . T h e p r o p e r f u n c t i o n i n g of: 
ex i t s sha l l b e d e m o n s t r a t e d b y tests. 

( b ) T h e n u m b e r o f e m e r g e n c y ex i t s 
requ i red is as f o l l o w s : 

( 1 ) A i r p l a n e s w i t h a to ta l sea t ing c a 
p a c i t y o f m o r e t h a n 5 pe r sons , bu t n o t i n 
e x c e s s o f 15, sha l l b e p r o v i d e d w i t h a t 
l eas t o h e e m e r g e n c y ex i t o r o n e suitable^ 
d o o r i n a d d i t i o n to t he m a i n d o o r spec i - ' 
f ied i n § 3.389. T h i s e m e r g e n c y exit , ; 
o r s e c o n d d o o r , sha l l b e o n t he o p p o s i t e 1 

s ide o f t he c a b i n f r o m the m a i n d o o r . 

( 2 ) A i r p l a n e s w i t h a sea t ing c a p a c i t y 
o f m o r e t h a n 15 p e r s o n s shal l b e p r o 
v i d e d w i t h e m e r g e n c y ex i t s o r d o o r s i n 
a d d i t i o n t o t h o s e requi red i n p a r a g r a p h 
( b ) (1> o f th i s sec t ion . T h e r e sha l l bel 
o n e s u c h a d d i t i o n a l e x i t o r d o o r l o c a t e d 
;either i n t h e t o p o r s ide o f t he c a b i n fo r : 
every a d d i t i o n a l 7 pe r sons o r f rac t ion ; 
t h e r e o f a b o v e 15, e x c e p t t h a t n o t more? 
t h a n f o u r exi ts , i n c l u d i n g d o o r s , wi l l be. 
r equ i red i f t he a r r a n g e m e n t a n d d i m e n 
s ions a re sui table f o r qu i ck e v a c u a t i o n o f 
all o c c u p a n t s . 

( c ) I f t h e p i l o t c o m p a r t m e n t is s e p a 
rated f r o m the c a b i n b y a d o o r w h i c h is 
i l ikely t o b l o c k e s c a p e i n t h e e v e n t o f 
'a m i a o r crasA.-i t sha l l h a v e Its o w n exi t , 
b u t f s u c h e x i t s h a i T n o t b e c o n s i d e r e d a s 
an e m e r g e n c y ex i t f o r t he pas senge r s . 

( d ) I n c a t e g o r i e s U a n d A ex i t s sha l l 
:be p r o v i d e d w h i c h wi l l p e r m i t all o c c u 
p a n t s t o ba i l o u t q u i c k l y witfajp^gcbutajE 

§ 3.38§ Fire precautions—(a) CaSin 
interiors. O n l y ma te r i a l s w h i c h a r e 
•flash-resistant sha l l b e used . 

I n c o m p a r t m e n t s 
w h e r e S m o k i n g is t o b e pe rmi t t ed , the! 
w a l l a n d cei l ing l in ings , the c o v e r i n g o f 
all uphols te r ing , floors, a n d furnishings; 
shall be flame-resistant, ' 

S u c h c o m p a r t m e n t s 
sha l l b e equ ipped wi th a n adequa t e n u m 
ber o f s e l f - c o n t a i n e d a sh t rays . A l l o the r 
c o m p a r t m e n t s sha l l b e p l a c a r d e d aga ins t 
s m o k i n g . 

" <b> Combustion heaters. I f c o m b u s 
t i o n hea te r s a r e instal led, t h e y shal l b e 
o f a n a p p r o v e d type . T h e ins ta l la t ion 
shal l c o m p l y , w i th app l i cab le par t s o f t he 
p o w e r p l a n t ins ta l la t ion requ i rements 
c o v e r i n g fire hazards a n d p recau t ions . 
A l l app l i cab l e r equ i remen t s c o n c e r n i n g 
fuel tanks , l ines , a n d exhaus t sys t ems 
Shal l b e cons ide red . 

5 3.388-1 Heater "isolation (.CAa pol
icies which apply to § 3.388 <o>>. ( a ) 
U n d e r §§ 3.388 ( b ) a n d 3.623, hea te r s 
ishould b e i so la ted f r o m the r e m a i n d e r o f 
t he a i rp l ane b y m e a n s o f a f i r ep roo f 
sh ie ld . H o w e v e r , th i s n e e d n o t n e c e s 
sar i ly m e a n a c o m p l e t e sh ie ld a r o u n d 

; t he en t i re hea t e r u n i t ( a l t h o u g h th i s 
;would b e s a t i s f a c t o r y ) s i nce in m a n y 
iheater des igns , a fireproof a i r j a c k e t 
l a r g e l y s u r r o u n d s t h e flame c h a m b e r . 
'Thus , t he hea te r d e s i g n i tself p r a c 
t i c a l l y p r o v i d e s a s teel shie ld b e t w e e n t he 
^combus t ion un i t a n d t he r e m a i n d e r o f 
i the a i rp lane . I n s u c h cases , it s h o u l d 
Suffice t o p r o v i d e i so la t ion f o r t he f u e l 
s y s t e m c o m p o n e n t s m o u n t e d o n t he 
•heater a n d f o r t h e h e a t e r e x h a u s t and 
' c o m b u s t i o n c h a m b e r d ra ins . 
; <b) T h e f o l l o w i n g s c h e m a t i c ske t ch 
: s h o w s a n e x a m p l e o f a n ins ta l la t ion 
' w h i e j j s h o u l d be s a t i s f ac to ry : 
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.The shu t -o f f va lve s h o w n i n t he ske t ch 
' should be p r o v i d e d i f the re are fuel s y s 
t e m c o m p o n e n t s w i th in t he vent i la t ing] 
a i r s h r o u d w h i c h m a y be sub j ec t t o leak- ' 
a g e o r fa i lure . I n s u c h cases , t h a t p o r 
t i o n o f t he ven t i l a t ing a i r d u c t u p t o t he 
va lve , as we l l as t he v a l v e itself, shou ld 
ibe o f Are res i s tan t c o n s t r u c t i o n a n d t he 
'va lve s h o u l d p r o v i d e as f l ame t igh t a seal 
as poss ib le . I f t he fuel s y s t e m is so ar- ' 
r a n g e d t h a t the re are n o fittings o r c o n 
n e c t i o n s w i th in t he ven t i l a t ing a i r 
sh roud , t he d o w n s t r e a m air shu t -o f f 
va lve and. fire res is tant d u c t b e t w e e n the, 
h e a t e r a n d t he va lve m a y b e dispensed: 
wi th . 

<c) A s r ega rds s h r o u d s fo r t he c o m - j 
bus t i on c h a m b e r d r a i n l ines , t h e n e c e s 
s i ty f o r these wi l l genera l ly d e p e n d upon ' 
t h e l o c a t i o n o f t he d r a i n i n t he heater. : 
I f t he d r a i n ou t le t f r o m the c o m b u s t i o n 
c h a m b e r is so l o c a t e d t h a t p r o d u c t s o f 
c o m b u s t i o n c a n issue t h r o u g h t h e dra in 
l ine , it wi l l n o d o u b t b e c o m e h o t a n d r e 
qu i re i so la t ion . H o w e v e r , d ra ins a re ; 

. s o m e t i m e s c o n n e c t e d i n such a m a n n e r ' 
t ha t t h e y d o n o t c a r r y exhaus t gases a n d 
r e m a i n re la t ive ly c o o l . I n s u c h cases , 
s h r o u d s are n o t necessa ry . 
(Supp. 10, 16 P. R. 3290, Apr. 14, 1951] 

1 3.388-2 Fire-detector and extin
guisher equipment (CAA policies which 
apply to § - . - S S ( 6 ) ) . <a> F o r n o n -
t r anspor t c a t e g o r y a i rp lanes e q u i p m e n t 
of th i s t y p e is n o t r equ i red . I f such 
e q u i p m e n t is ins ta l led a n d i t is s h o w n to 
p r o v i d e equ iva len t safe ty to t h e use o f 
fireproof i so la t ion , i t m a y b e c o n s i d e r e d 
a. su i table a l t e rna t ive f o r fireproof i s o 
l a t i on p rov i s ions d iscussed in § 3.388-1 
( b ) . I n s u c h cases , t he d e t e c t i o n a n d 
ex t i ngu i sh ing p r o v i s i o n s s h o u l d c o m p l y 
wi th t he r equ i r emen t s f o r t r a n s p o r t 
c a t e g o r y a i rp lanes ; t h a t is, d e t e c t o r s 
a n d ex t ingu i she r s shou ld b e p r o v i d e d 
w h e r e v e r po t en t i a l sou rces o f fuel l e ak 
a g e a n d sou rces o f i gn i t i on are in c l o s e 
p r o x i m i t y . 

<b) I n t h e ske t ch i n § 3.388-1 ( b ) t h e 
s p a c e w i t h i n t he sh ie ld w o u l d r equ i re 
s u c h p r o t e c t i o n . , I n a d d i t i o n , de tec tors ; 
a n d ex t i ngu i she r nozz les s h o u l d b e in-; 
s ta l led i n t he ven t i l a t i ng a i r passages of: 
t he h e a t e r i f th i s c h a m b e r c o n t a i n s fuell 
s y s t e m fi t t ings o r c o n n e c t i o n s t ha t may ; 
b e s u b j e c t t o l eakage . 

( c ) H a n d fire ex t ingu i she rs s h o u l d b e 
c o n s i d e r e d equ iva len t to a f ixed fire ex-, 
t ingu i sher ins ta l l a t ion o n l y w h e n the 
h e a t e r is l o c a t e d in such a m a n n e r . $hat 
i t i s readily, access ib le tq t he c r e w a n d 
w h e n al l fire z o n e s i n t he instal lat ion! 
c a n easi ly b e r e a c h e d wi th a h a n d e x 
t inguisher . 

(d> A l l ex t ingu i she r s m a y a lso be d i s 
p e n s e d w i t h w h e n t h e hea t e r is so 
sh ie lded a n d l o c a t e d tha t a fire c o u l d 
b e p e r m i t t e d t o bu rn i tself o u t w i t h o u t 
d a n g e r o f d a m a g e t o a n y i m p o r t a n t 1 

s t ruc tura l m e m b e r s o r o the rwi se e n d a n 
g e r i n g t he sa fe ty o f t he a i rp lane . 

( e ) D e t e c t o r s m a y b e d i spensed wi th 
a s a n a l te rna t ive to fireproof i so la t ion , 
'on ly w h e n the hea te r is so l o c a t e d t h a t 
t he o c c u r r e n c e o f fire w o u l d i m m e d i ately b e n o t e d b y t he c r e w . 

§ 3.388-3 Heater fuel system (CAA 
policies which apply to § 3.388 (b)), ( a ) 
T h e h e a t e r fuel s y s t e m s h o u l d c o m p l y 
wi th a i r w o r t h i n e s s s t anda rds f o r the e n 
g ine fue l s y s t e m a s r ega rds fuel l ines , 
fittings a n d accessor ies . 

<b) Va lves s h o u l d b e p r o v i d e d f o r 
shu t t ing off i n f l ight t h e flow o f fuel a t 
i t s sou rce , un less equ iva len t p rov i s ions ini 
t he f o r m o f a s epa ra t e hea t e r fuel p u m p 
a r e ava i lab le . 

<c) A l l p ressure l ines s h o u l d comply : 
w i t h t h e p rov i s ions o f 5 3.432 r e g a r d i n g ' 
p re s su re c r o s s f e e d a r r a n g e m e n t s . 
[Supp. 10, 16 P. R. 3291, Apr. 14, 1951J 

5 3.388-4 Combustion heaters (CAA 
rules which apply to § 3.383 (b)). T h e 
m i n i m u m safe ty r e q u i r e m e n t s f o r c o m - , 
bus t i on hea te r s w h i c h are i n t e n d e d fori 
use i n c iv i l a i r c ra f t h a v e b e e n es tabl ished ' 
b y t h e A d m i n i s t r a t o r i n T e c h n i c a l 
S t a n d a r d O r d e r N o . T S O - C 2 0 , effect ive 
J u n e 15, 1949, " C o m b u s t i o n H e a t e r s " 
(§ 514.20 o f th i s t i t l e ) . 
[Supp. 10, 16 F. R. 3291, Apr. 14, 1951] 

PERSONNEL AND CARGO ACCOMMODATIONS 

§ 3.389 Doors. C losed cab in s o n all 
a i rp lanes c a r r y i n g passenge r s sha l l b e 
p r o v i d e d w i t h a t leas t o n e adequa te a n d 
easi ly access ib le ex t e rna l d o o r . N o p a s 
s e n g e r d o o r sha l l b e s o l o c a t e d w i t h r e 
s p e c t to t he p r o p e l l e r d i scs a s to e n 
d a n g e r p e r s o n s us ing t h e d o o r , 

5 3.390 Seats and berths—(a) Pas
senger seats and berths. Sea t s a n d 
be r ths sha l l b e o f a n a p p r o v e d type. . 
A l l seats a n d b e r t h s a n d s u p p o r t i n g ' 
s t ruc tu re sha l l b e d e s i g n e d f o r a p a s 
senge r w e i g h t o f 170 p o u n d s (190 p o u n d s 
w i t h p a r a c h u t e f o r t he a c r o b a t i c a n d 
ut i l i ty . c a t e g o r i e s ) a n d t he m a x i m u m 
l o a d f a c t o r s c o r r e s p o n d i n g t o a l l s p e c i 
f ied flight a n d g r o u n d l o a d c o n d i t i o n s 
i n c l u d i n g t he e m e r g e n c y c o n d i t i o n s o f 
§ 3.386. T h e a c c e l e r a t i o n s p r e s c r i b e d in-
§ 3.386 shal l b e mul t ip l i ed b y a f a c t o r o f 
1.33 f o r d e t e r m i n i n g t he s t r eng th o f t he 
sea t a n d b e r t h a t t a c h m e n t s t o t he 
s t ruc tu re . 

( b ) Pilot seats. P i l o t sea ts sha l l b e 
.des igned fo r t he r eac t ions resul t ing f r o m 
the a p p l i c a t i o n o f t he p i l o t f o r c e s t o t he 
p r i m a r y flight c o n t r o l s as spec i f ied i n 
§ 3 . 2 3 1 . 

( c ) Categories Uand A- Al l seats d e 
s i g n e d t o b e o c c u p i e d i n t h e IT a n d A 
c a t e g o r i e s u n d e r § 3.74 ( c ) ( 4 ) sha l l b e 
des igned t o a c c o m m o d a t e passengers , 
w e a r i n g pa r achu t e s . 
[Arndt. 03-O, 11 F. R. 13332, Nov. 9, 1946, as 
amended by Amdt. 3-4, 15 F. R. 8901, Dec. 15,' 
1950, and Amdt. 3-7, 17 F. R. 1087, Feb. 5: 
1952] 

§ 3.390-1 Approved seats and berths 
(CAA interpretations which apply toj 
§ 3.390). A n a p p r o v e d sea t o r ber th is' 
o n e w h i c h c o m p l i e s w i th t he p e r t i n e n t 
r e q u i r e m e n t s in t he r egu l a t i ons i n th i s 
s u b c h a p t e r as i m p l e m e n t e d b y T S O - C 2 5 
" A i r c r a f t S e a t s a n d B e r t h s " (§ 514.25 o f 
th i s t i t l e ) . 

§ 3 .390-2 Proof of strength for seats' 
and berths and their installations (CAA 
policies which apply to § 3 . 3 9 0 ) . ( a ) 
P r o o f o f c o m p l i a n c e w i t h s t r eng th a n d . 
d e f o r m a t i o n r e q u i r e m e n t s f o r seats a n d 
ber ths , a p p r o v e d as a p a r t o f t he t y p e 
des ign , a n d f o r all sea t a n d b e r t h i n 
s ta l la t ions , m a y b e s h o w n b y o n e o f t he 
f o l l o w i n g m e t h o d s : 

( 1 ) S t ruc tu ra l ana lys is a l o n e w h e n 
t h e s t ruc ture c o n f o r m s w i t h c o n v e n 
t i o n a l types f o r w h i c h ex i s t ing m e t h o d s 

, 'of ana lys is a re k n o w n to b e re l iab le . 

( 2 ) A c o m b i n a t i o n o f s t ruc tu ra l ana l - , 
ysis a n d s ta t ic l o a d tests t o l imi t l oads . 
. <3) S t a t i c l o a d tests a lone w h e n s u c h 

tests a r e ca r r i ed t o u l t ima te l oads . 
(Supp. 14, 17 R_R, 9066, O c i 11, 1952]. 

; § 3.390-3 Application of loads (CAA: 
policies'which apply to % 3.390). T h e 
a c t u a l f o r c e s ac t i ng o n seats , ber ths , and 1 

s u p p o r t i n g s t ruc ture i n t he v a r i o u s 
flight, g r o u n d a n d e m e r g e n c y landing, 
c o n d i t i o n s wi l l c o n s i s t o f m a n y possible ' 
c o m b i n a t i o n s o f f o r w a r d , s i d e w a r d , 
d o w n w a r d , u p w a r d , a n d a f t l o a d s . 
H o w e v e r , i n o rder ' to s impl i fy t he s t r u c 
t u r a l ana lys i s a n d tes t ing o f these s t r u c 
tures, i t wi l l b e pe rmiss ib le t o a s s u m e 
t ha t t he c r i t i ca l l o a d i n e a c h o f these 
d i r ec t ions , as d e t e r m i n e d f r o m the p r e 
s c r i b e d flight, g r o u n d , a n d e m e r g e n c y 
l a n d i n g c o n d i t i o n s , a c t s separa te ly . If 
t h e a p p l i c a n t desi res , s e l ec t ed c o m b i n a 
t i ons o f l o a d s m a y b e used , p r o v i d e d t h e 
r equ i red s t r e n g t h i n a l l spec i f ied d i r e c 
t ions is subs tan t i a t ed ( T S O C - 2 5 , A i r 
c ra f t S e a t s , a n d B e r t h s , § 514.25 o f th i s 
t i t le , ou t l ines a c c e p t a b l e m e t h o d s f o r 
tes t ing seats a n d b e r t h s ) . 

'• [Supp. 17, 18 F. R . 55.63, Sept. 17, 1953] 
§ 3.391 Safety belt or harness pro-" 

visions. P r o v i s i o n s sha l l "be m a d e a t a i r 
sea ts a n d b e r t h s f o r t he ins ta l l a t ion o f 
bel ts o r ha rnes s o f sufficient s t r eng th t o 
c o m p l y w i t h t he e m e r g e n c y c o n d i t i o n s o f 
§ 3.386. T h e a c c e l e r a t i o n s p r e s c r i b e d i n 
4 3 . 3 8 6 s h a l l b e mult ipl i .ed.h2_a tacXoxM. 
.1.33 f o r d e t e r m i n i n g t he s t r eng th o f t h e : 

be l t a n c h o r a g e s to t h e s ea t o r t o the: 
s t ruc ture . 

i :(Amdt. 03-O, 11 F. R. 13382, Nov. 9, 1946, as 
'amended by Amdt. 3-4, 15 F. R. 8901, Dec. 15,! 
:1950] 

§ 3.392 Cargo compartments. Each ] 
j c a r g o c o m p a r t m e n t sha l l b e d e s i g n e d for> 

! t he p l a c a r d e d m a x i m u m w e i g h t o f c o n -
' t en ts a n d c r i t i ca l l o a d d is t r ibu t ions at: 
the a p p r o p r i a t e m a x i m u m l o a d fac to r s : 
c o r r e s p o n d i n g t o a l l spec i f ied flight and . 
g r o u n d l o a d c o n d i t i o n s . Su i t ab l e p r o v i - , 

i s ions sha l l b e m a d e t o p r e v e n t t h e c o n - 1 

t en ts o f c a r g o c o m p a r t m e n t s f r o m b e 
c o m i n g a h a z a r d b y sh i f t ing . S u c h p r o - ; 

.v is ions sha l l be adequa t e to p r o t e c t the; 
; passengers f r o m in ju ry b y t he c o n t e n t s 
o f a n y c a r g o c o m p a r t m e n t w h e n the ul - i 
t i m a t e f o r w a r d a c t i n g a c c e l e r a t i n g f o r c e 
is i.5g. 

§ 3.392-1 Load factors for design or, 
•cargo compartments located in the fuse-, 
lage (CAA interpretations which apply to' 

• §3.392). ( a ) I t w o u l d s e e m o n e x a m i - ' 

http://multipli.ed.h2_a
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n a t i o n o f §§ 3.392 a n d 3.386 t h a t the re is* 
a con f l i c t b e t w e e n t he l o a d f a c t o r s re 
qu i red f o r t h e d e s i g n o f c a r g o compar t 
m e n t s w h i c h a re l o c a t e d i n t he fuselage. ' 
T h e f o l l o w i n g e x p l a n a t i o n s h o u l d clarify; 
t h i s poss ib le m i s c o n c e p t i o n : 

<1> S e c t i o n 3.392 w a s spec i a l ly p r o 
m u l g a t e d t o o v e r c o m e o b j e c t i o n s t o thel 
excess ive ly h e a v y c a r g o c o m p a r t m e n t ! 
s t ruc tu re tha t w o u l d b e r equ i red to m e e t 
t h e c r a s h c o n d i t i o n s o f § 3.386. I n pas t 1 

cases o f c ra shes , in ju r ies t o passenge r s 
c a u s e d b y sh i f t ing c a r g o o r b a g g a g e h a v e 
n o t b e e n p r e v a l e n t desp i t e t h e f a c t t h a t 
i n m a n y cases t h e l o w e r des ign f a c t o r s 
o f Bu l l e t i n 7a a n d P a r t 4a o f th i s s u b 
c h a p t e r w e r e i n effect . B e c a u s e o f th is , 
§ 3.392 w a s i n c o r p o r a t e d i n t h e requ i re 
m e n t s , t o a p p l y spec i f ica l ly t o c a r g o c o m 
p a r t m e n t s . I t s h o u l d t he re fo re n o t b e 
necessa ry t o c o n s i d e r t he s t r eng th r e - : 

qu i r emen t s o f § 3.386 i n the i r des ign . 
[Supp. 10, 16 F. R. 3291, Apr. 14, 1951] 

§ 3.393 Ventilation. A l l p a s s e n g e r 
a n d c r e w c o m p a r t m e n t s sha l l b e su i t 
ab ly vent i la ted . C a r b o n m o n o x i d e c o n 
c e n t r a t i o n shal l n o t e x c e e d 1 pa r t i n 
20.000 pa r t s o f air . 

MISCELLANEOUS 

3 3.401 Leveling m a r k s . L e v e l i n g 
m a r k s sha l l b e p r o v i d e d f o r l eve l ing t h e 
a i rp l ane o n t h e g r o u n d . 

SUBPART E-^PQWES-PLANT INSTAllAf IONS; 
.RECIPROCATING ENGINES 

GENERAL 

! § 3 . 4 1 1 components, ( a ) T h e p o w e r -
p l a n t ins ta l l a t ion shal l b e c o n s i d e r e d t o 
i n c l u d e a l l c o m p o n e n t s o f the a i rp l ane 
w h i c h a re n e c e s s a r y f o r . i ts p r o p u l s i o n . 
I t sha l l a l so b e c o n s i d e r e d t o inc lude all 
c o m p o n e n t s w h i c h affect t he c o n t r o l o f 
t h e m a j o r p r o p u l s i v e uni ts o r w h i c h a f 
f e c t the i r c o n t i n u e d sa fe ty o f o p e r a t i o n . 

( b ) A l l c o m p o n e n t s o f t h e p o w e r - p l a n t 
Ins ta l la t ion shal l be c o n s t r u c t e d , a r 
r a n g e d , a n d ins ta l led i n a m a n n e r w h i c h 
wi l l assure t he c o n t i n u e d safe o p e r a t i o n 
Of t h e a i rp l ane a n d p o w e r p l an t . A c c e s 
s ibi l i ty sha l l b e p r o v i d e d t o p e r m i t s u c h 
I n s p e c t i o n a n d m a i n t e n a n c e a s is n e c e s r 

s a r y to assure c o n t i n u e d a i rwor th ines s . 

E N G I N E S AND PROPELLERS 

§3 .415 Engines. Eng ines ins ta l led i n 
ce r t i f i ca ted a i rp l anes sha l l b e o f a t y p e 
w h i c h h a s b e e n cer t i f ica ted i n a c c o r d 
a n c e w i t h t he p rov i s ions o f Pa r t 13 o f 
t h i s subchap t e r . 

§ 3.416 Propellers, ( a ) Prope l l e r s in-: 
s ta l led i n cer t i f i ca ted a i rp l anes sha l l bej 
of a type w h i c h h a s b e e n ce r t i f i ca t ed i n 

' a c c o r d a n c e w i t h t he p r o v i s i o n s o f P a r t 
.14 o f this subchap t e r . 

( b ) T h e m a x i m u m e n g i n e p o w e r a n d 
p r o p e l l e r shaf t r o t a t i ona l s p e e d p e r m i s ^ 
s ib le f o r . use in- t h e pa r t i cu l a r .airplane! 
involved shal l n o t e x c e e d t h e C o r r e s p o n d s 
i n g - l i m i t s f o r w h i c h t h e p rope l l e r has) 
b e e n cer t i f ica ted . i' 

% 3.417 Propeller vibration. I n t h e 
c a s e Of prope l l e r s w i t h m e t a l b l a d e s o r 

o t h e r h i g h l y s t ressed m e t a l c o m p o n e n t s , 
, the m a g n i t u d e o f t h e c r i t i ca l v i b r a t i o n 
s t resses u n d e r all n o r m a l c o n d i t i o n s o f 
o p e r a t i o n shal l b e d e t e r m i n e d b y a c t u a l 
m e a s u r e m e n t s o r b y c o m p a r i s o n wi th 
s imi l a r ins ta l la t ions f o r w h i c h s u c h 
m e a s u r e m e n t s h a v e b e e n m a d e . T h e 
v i b r a t i o n stresses thus d e t e r m i n e d sha l l 
n o t e x c e e d va lues w h i c h h a v e b e e n d e m 
ons t r a t ed to b e sa fe fo r c o n t i n u o u s ope r 
a t lon . V i b r a t i o n tes t s m a y b e waived! 
a n d t he p rope l l e r ins ta l l a t ion accep ted! 
o n t h e basis o f se rv ice e x p e r i e n c e , e n g i n e 
o r g r o u n d tests w h i c h s h o w a d e q u a t e 

> marg ins o f safety, o r o t h e r c o n s i d e r a t i o n s 
' w h i c h sa t i s fac tor i ly subs tan t ia te i ts 
sa fe ty i n trus respect.- I n a d d i t i o n to 
m e t a l p rope l l e r s , t he A d m i n i s t r a t o r m a y 
requi re t ha t s imi la r subs tan t i a t ion o f t h e 
v i b r a t i o n cha rac t e r i s t i c s b e a c c o m p l i s h e d 
f o r o t h e r t ypes o f p rope l l e r s , w i t h t he 
e x c e p t i o n o f c o n v e n t i o n a l fixed-pitch 
w o o d p rope l le r s . 
[Amdt. 03-0, 11 F. K. 13386, Nov. 9, 1946, as 
amended by Amdt. 3-4, 15 F. R. 8901, Deo. 15, 
1950] 

§ 3.418 Propeller pitch and speed 
limitations. T h e p rope l l e r p i t c h a n d 
speed shal l b e l im i t ed t o va lues w h i c h 
wil l assure sa fe o p e r a t i o n u n d e r a l l 
n o r m a l c o n d i t i o n s o f o p e r a t i o n a n d wi l l 
assure c o m p l i a n c e w i t h t he p e r f o r m a n c e 
r equ i r emen t s spec i f ied i n §§ 3.81-3.86. 

§ 3.419 Speed limitations for fixed-
Pitch propellers, ground adjustable pitch 
Propellers, and automatically varying 
pitch propellers which cannot be con
trolled in flight, ( a ) D u r i n g t ake -o f f 
a n d in i t ia l c l i m b a t b e s t r a t e - o f - c l i m b 
speed , t he p rope l l e r , i n t h e case o f f i x e d -
P i t ch o r g r o u n d ad jus tab le t ypes , sha l l 
res t ra in the e n g i n e to a speed n o t e x c e e d 
i n g its m a x i m u m permiss ib le t ake-of f 
speed and , i n t he c a s e o f a u t o m a t i c v a r i 
a b l e - p i t c h types , sha l l l im i t t h e m a x i 
m u m g o v e r n e d e n g i n e r evo lu t ions pe r 
m i n u t e to a s p e e d n o t e x c e e d i n g the-
m a x i m u m permiss ib le t ake -o f f speed . 
I n d e m o n s t r a t i n g c o m p l i a n c e wi th this! 
p r o v i s i o n t h e e n g i n e shal l b e o p e r a t e d a t 
full t h ro t t l e o r t he th ro t t l e se t t ing c o r r e - . 
s p o n d i n g t o 4 h e m a x i m u m permiss ib le 
take-of f m a n i f o l d pressure . 

( b ) D u r i n g a c l o s e d th ro t t l e g l ide a t 
t he p l a c a r d , " n e v e r - e x c e e d s p e e d " ( see 
§ 3 .739) , t he p r o p e l l e r sha l l n o t cause the: 
e n g i n e t o ro t a t e a t a speed i n e x c e s s o f 
110 p e r c e n t o f its m a x i m u m a l l o w a b l e 
' con t inuous speed . 

1 3 . 4 1 9 - 1 Propeller pitch and speed 
limitations (CAA interpretations which 
apply to § 3 .4*9) . ( a ) T h e l ow p i t c h s e t -
:ting s h o u l d c o m p l y wi th : . 5 3.419 ( a ) ' 
Which s ta tes t h a t t he p rope l l e r sha l l n o t 
e x c e e d t h e r a t e d e n g i n e t ake -o f f r, p . m . 
w i t h t ake -o f f p o w e r (ful l th ro t t l e un less 
l imi t ed by m a n i f o l d p r e s s u r e ) du r ing 
t ake -o f f a n d ini t ial c l i m b a t b e s t rsrte o f 
c l i m b speed. I t is n o t pe rmiss ib le to" use 
a l ower p i t c h se t t ing t h a n t ha t specif ied 
a b o v e i n o r d e r to o b t a i n t ake-of f r. p . m . 
a t the best a n g l e o f c l i m b s p e e d f o r t he 
pu rpose o f s h o w i n g c o m p l i a n c e w i t h 

' § 3.85 ( c ) , B a l k e d L a n d i n g Condi t ions . ' 
A n e x c e p t i o n to t he a b o v e m a y b e g r a n t e d 
in t he spec i f ic case c o v e r e d b y § 3 .85-5/ 

W h e n sa t i s fac to ry e n g i n e c o o l i n g c a n b e 
d e m o n s t r a t e d a t t he b ^ t a n g l e o f c l i m b 
speed i n t h e ' b a l k e d jtanding c o n f i g u r a 
t i o n ( § 3 , 8 5 ( c>> . H o w e v e r , i n cases ' 
w h e r e t he in t e rp re t a t ion o f § 3.85 d o e s 
n o t g o v e r n , it wi l l b e n e c e s s a r y to c o n 
d u c t t he b a l k e d l a n d i n g c l i m b w i t h w h a t ? 
ever r. p . m . is poss ib le w i t h o u t e x c e e d i n g 
t he eng ine t ake -o f f l im i t a t i ons w i t h the 
l o w p i t c h se t t ing d e t e r m i n e d i n a c c o r d 
a n c e w i t h § 3.419 ( a ) . 

( b ) I n . c a s e s w h e r e t h e a i rp lane is to 
be o p e r a t e d us ing e i the r t h e w a t e r i n j e c 
t i o n o r d ry t ake -o f f p o w e r r a t i ngs o f t he 
eng ines , t h e l o w p i t c h s t o p se t t ing shall , 
be d e t e r m i n e d o n t he basis o f w h i c h e v e r 
r a t i n g wi l l resul t i n t he l o w e r p i t c h . 
T h i s wi l l genera l ly b e t he " d r y " ra t ing . 
I n i n s t ances w h e r e t he a i rp l ane is i n 
t e n d e d to b e o p e r a t e d o n l y a t t he water , 
i n j e c t i o n t ake -o f f p o w e r ra t ings o f the-
engines , t he l o w p i t c h s t o p f o r t he p r o 
pel lers s h o u l d b e d e t e r m i n e d - o n t h a t 
basis . T h e s e se t t ings a re t o b e deter - , 
m i n e d i n t h e usua l m a n n e r w i t h t h e 
a i rp l ane s ta t ic unless the re a r e u n c o n 
v e n t i o n a l fea tures i n t h e p ro p e l l e r i n - ' 
s ta l l a t ion r equ i r i ng th i s de te rmina t ion! 
b y s o m e o the r m e a n s . 

( c ) I n cases w h e r e d u a l eng ines d r ive 
a s ing le p rope l l e r t h r o u g h f r ee w h e e l i n g 
c lu t ches , t he se t t ing o f t he l o w p i t c h s t o p 
s h o u l d be s u c h t ha t the p ropeHer wil l 
n o t o v e r s p e e d w h e n t ake -o f f p o w e r is 
app l i ed t o o n e e n g i n e a t a n a i rp l ane 
speed o f Vi. 
[Supp. 10, 16 F. R. 3291, Apr. 14, 1951] 

§ 3.420 Speed and pitch limitations 
for controllable pitch propellers without 
constant speed controls. T h e s t o p s o r 
o t h e r m e a n s i n c o r p o r a t e d i n t he p r o 
pe l l e r m e c h a n i s m t o res t r ic t t he p i t c h 
r a n g e shal l l im i t ( a ) t h e lowes t pos s ib l e 
b l a d e p i t c h to a v a l u e w h i c h wi l l assure 
c o m p l i a n c e w i t h t he p r o v i s i o n s o f 
§ 3.419 ( a ) , a n d ( b ) t he h i g h e s t poss ib le 
b l a d e p i t c h t o a va lue n o t l o w e r t h a n t he 
flattest b l a d e p i t c h w i t h w h i c h c o m p l i 
a n c e w i t h t he p r o v i s i o n s o f § 3.419 ( b ) 
c a n b e d e m o n s t r a t e d . 

§ 3.421 Variable pitch propellers with 
constant speeU. controls, ( a ) Su i tab le 
m e a n s shal l b e p r o v i d e d a t t h e g o v e r n o r 
t o l imi t t h e speed o f t he prope l l e r . 
S u c h m e a n s shal l l imi t t he m a x i m u m 
g o v e r n e d e n g i n e s p e e d to a va lue n o t 
e x c e e d i n g its m a x i m u m permiss ib le 
t ake-of f r evo lu t ions p e r m i n u t e . 

( b ) • T h e l o w p i t c h b l ade s t o p , o r o t h e r 
m e a n s i n c o r p o r a t e d i n the p r o p e l l e r ' 
m e c h a n i s m to res t r ic t t he p i t c h r a n g e , 
sha l l l imi t t he speed o f t h e e n g i n e to a 
va lue n o t e x c e e d i n g 103' p e r c e n t o f t he 
m a x i m u m permiss ib le take-of f r e v o l u 
t ions p e r m i n u t e u n d e r t he f o l l o w i n g 
c o n d i t i o n s : 

(1) P rope l l e r b l a d e s set i n t h e lowes t 
poss ib le p i t c h a n d t he g o v e r n o r i n o p 
era t ive . 

( 2 ) E n g i n e o p e r a t i n g a t t ake -o f f m a n 
i f o l d p ressure w i t h t h e a i rp l ane s t a t i on 
a r y a n d w i t h n o w i n d . 

§ 3.422 Propeller clearance. W i t h 
t he a i rp l ane l o a d e d t o t h e m a x i m u m 
w e i g h t a n d m o s t adverse c e n t e r o f g r a v -

i 
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i ty p o s i t i o n a n d t h e p rope l l e r in the, 
m o s t adve r se p i t c h pos i t ion , p rope l l e r 
c l e a r a n c e s sha l l n o t . he leas, t h a n t h e 
f o l l o w i n g , unless sma l l e r c l e a r ances a r e 
p r o p e r l y subs tan t i a t ed f o r t h e par t icular 
des ign i n v o l v e d : 

( a ) Ground -clearance. ( 1 ) S e v e n 
i n c h e s ( f o r a i rp lanes e q u i p p e d w i t h nose 1 

w h e e l t y p e l a n d i n g gea r s ) o r 9 inches: 
( f o r a i rp lanes e q u i p p e d w i t h ta i l wheel-
t y p e l a n d i n g g e a r s ) w i t h t h e l and ing , 
g e a r s ta t i ca l ly de f lec ted a n d t h e a i rp lane ' 
in t h e leve l , n o r m a l take-off , o r t a x y i n g 
a t t i tude , w h i c h e v e r is m o s t c r i t i ca l . 

<2) I n a d d i t i o n t o s u b p a r a g r a p h (1) 
o f th i s p a r a g r a p h , t h e r e sha l l b e pos i t ive 
c l e a r a n c e b e t w e e n t he p r o p e l l e r a n d t he 
g r o u n d w h e n , w i t h t he a i rp lane i n t he 
level take-ofr a t t i tude , t h e c r i t i ca l t i re is 
c o m p l e t e l y def la ted a n d t h e c o r r e s p o n d 
ing l a n d i n g gea r s t ru t is c o m p l e t e l y bote-
t o m e d . 

( b ) Water clearance. A m i n i m u m 
c l e a r a n c e o f 18 i nches shal l b e provided; 
un less c o m p l i a n c e wi th I 3,147 c a n be! 
d e m o n s t r a t e d w i t h lesser c l e a r a n c e . -, 

( c ) Structural clearance. ( 1 ) O n e 
i n c h radia l c l e a r a n c e b e t w e e n t h e b l a d e 
t ips a n d t he a i rp lane s t ruc ture , o r w h a t 
eve r a d d i t i o n a l r ad ia l c l e a r a n c e i s n e c e s 
sary t o p r e c l u d e h a r m f u l v i b r a t i o n o f 
t he p r o p e l l e r o r a i rp lane . 

( 2 ) O n e - h a l f i n c h l ong i tud ina l c l e a r 
a n c e b e t w e e n t h e p rope l l e r b l a d e s o r 
cuffs a n d s t a t i ona ry p o r t i o n s o f t he a i r 
p l ane . A d e q u a t e p o s i t i v e c l e a r a n c e 
sha l l b e p r o v i d e d b e t w e e n o t h e r ro t a t i ng 
p o r t i o n s o f t h e p r o p e l l e r o r sp inner a n d 
s t a t iona ry p o r t i o n s o f t he a i rp lane . 

§ 3.422-1 Propeller clearance on tri~. 
cycle gear airplanes (CAA interpretations 
which apply to 1 3.422 ( a ) ( f ) ) . I n 
d e t e r m i n i n g m i n i m u m prope l l e r c l e a r 
a n c e f o r a i r c ra f t equ ipped w i t h t r i 
c y c l e gear , d y n a m i c effects n e e d n o t b e 
cons ide red . 
[Supp. 10, 16 P. R, 3291, Apr. 14, 1951] 

§ 3 . 4 2 2 - 2 Propeller clearance-on air-' 
craft with leaf spring type shock struts 
(CAA interpretations which apply to 
§ 3 . 4 2 2 (a) ( 2 ) ) . S e c t i o n 3.422 ( a ) ( 2 ) 

quired luel TOWTa^gnT^s'sure^^^ir oe aemonsfaateTwffiJnTt'̂ ^ 
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app l ies o n l y t o c o n v e n t i o n a l l a n d i n g •' "anm^e^WBrmm^t^asa.bi^ 
gea r s t ruts e m p l o y i n g fluid a n d fo r 
m e c h a n i c a l m e a n s f o r a b s o r b i n g l a n d i n g 
s h o c k s . F o r a i rc ra f t e m p l o y i n g s t ruts o f 
t he l ea f sp r ing type , a de f l ec t ion corre-_ 
s p o n d i n g t o 1.5g shou ld b e used t o d e t e r " 
m i n e w h e t h e r pos i t ive c l e a r a n c e ex is t s . 
[Supp. 10, 16 P. R. 3291, Apr. 14, 19511. 

- — — F U E L S Y S T E M 

§ 3.429 General. T h e fuel s y s t e m 
.shall b e c o n s t r u c t e d a n d a r r a n g e d i n a. 
m a n n e r to assure t he p r o v i s i o n o f fuel 
t o e a c h eng ine a t a flow r a t e a n d p r e s 
sure adequa t e fo r p r o p e r e n g i n e f u n c - ; 
t i on ing u n d e r all n o r m a l c o n d i t i o n s o f 
ope ra t i on , i n c l u d i n g all m a n e u v e r s a n d 
a c r o b a t i c s f o r w h i c h t he a i rp lane is i n 
t e n d e d . 

ARRANGEMENT 

§ 3.430 Fuel system arrangement; 
F u e l sy s t ems shal l b e s o a r r a n g e d as t o 
p e r m i t a n y o n e fuel p u m p to d r a w fuel 
f r o m o n l y o n e t a n k a t a t i m e . G r a v i t y 
f e e d sys t ems shal l n o t supp ly fuel t o 

a n y o n e e n g i n e f r o m m o r e t h a n o n e t a n k 
•at a t i m e un less t he t a n k a i r s p a c e s a r e 
i n t e r c o n n e c t e d i n such a m a n n e r a s to 
assure t h a t all i n t e r c o n n e c t e d t anks wi l l 
f e e d equa l ly . ( S e e a l so 5 3.439.) 

§ 3.431 Multiengine fuel system or-
'rangement. T h e fue l sys t ems of m u l t l 
' eng ine a i rp l anes w h i c h are requ i red to" 
fcomply w i t h t he p rov i s ions o f § 3.85 
Shal l b e a r r a n g e d t o p e r m i t o p e r a t i o n i n 
iat least o n e con f igu ra t i on i n such a m a n 
n e r t h a t t he fa i lu re o f a n y o n e c o m p o 
n e n t wi l l n o t resul t i n t h e loss o f p o w e r 
o f m o r e t h a n o n e e n g i n e a n d wi l l n o t r e 
qu i re i m m e d i a t e a c t i o n b y t h e p i l o t to. 
p r e v e n t t he loss o f p o w e r o f m o r e t h a n 
One eng ine . Unless, o t h e r p r o v i s i o n s a r e 
m a d e t o c o m p l y w i t h this r equ i r emen t , 
t h e fuel s y s t e m shal l b e a r r a n g e d t o p e r 
m i t s u p p l y i n g fuel to e a c h e n g i n e t h r o u g h 
a sys t em en t i re ly i n d e p e n d e n t o f a n y 
p o r t i o n o f t h e s y s t e m s u p p l y i n g fuel t o . 
t he o t h e r eng ines . O t h e r mul t i eng ine . 
a i rp lanes sha l l a lso c o m p l y w i t h t h e r e 
q u i r e m e n t e x c e p t t h a t s epa ra t e fuel 
-tanks n e e d n o t b e p r o v i d e d f o r e a c h ' 
e n g i n e . 

[Amdt. 3-4, 15 F. R. 8901, Dec. 15, 1950] 

§ 3.432 Pressure cross feed arrange-, 
merits. Pressure c ross f e e d l ines shall 
n o t pass t h r o u g h p o r t i o n s o f t h e air- , 
p l a n e d e v o t e d t o c a r r y i n g p e r s o n n e l or> 
ca rgo , , unless m e a n s a r e p r o v i d e d t o pe r 
mit- t h e f l ight p e r s o n n e l t o s h u t off t h e 
supp ly o f fuel t o these l ines , o r unless: 
a n y j o i n t s , f i t t ings, o r o t h e r possible; 
s o u r c e s o f l e akage ins ta l led i n such l ines 
a r e e n c l o s e d in a f u e l - a n d f u m e - p r o o f 
enc losu re w h i c h is ven t i l a t ed a n d 
d r a i n e d t o t h e e x t e r i o r o f t he a i rp lane . 
B a r e tub ing n e e d n o t b e enc lo sed but] 
sha l l b e p r o t e c t e d w h e r e necessary , 
aga in s t poss ib le i n a d v e r t e n t d a m a g e . 

OPERATION 

§ 3.433 Fuel flow rate. _ T h e a b i l i t y 
o f t he fuel s y s t e m ^V^^^J^^?: 

,Joe 150 p e r c e n t o f t h e ac tua l t ake -o f f fue l 

•[Amdt. 3-4, 15 F. RTaSSlTDec. 15, 1950] 

§ 3.435 Fuel flow rate for pump sys
tems. T* 1 "

 flTPl fl-?TV -"atiP f f r r""nri in
terns ( m a i n and rese rve supp ly ) s h a l L M 
0.9 p o u n d p e r h o u r f ™ - ° « " - > - * n l r f B "" 

(b^jEike 

"adverse 1 condifloTrm&rm"T"™™ 

^̂ r̂ ê aê vereS to the engine a$ the: 
a p p l i c a b l e 'rl6W ra te (see ss 3.434-3.436) 
an.d .aJLa .pr_essure n o t less t h a n t h " 
m u m required f o r p_ r^e jL_ca rbure to r 
operation,,, A su i tab le m o c k - u p o f the; 
sys tem, i n w h i c h t he m o s t adverse con
d i t i ons a r e s imula ted , m a y be used fori 
th i s p u r p o s e . T h e quan t i ty o f fue l ini 
t he t a n k b e i n g tes ted sha l l n o t exceed] 

•the a m o u n t es tabl i shed a s t h e unusable! 
fuel supply f o r t h a t t a n k as de te rmined) 
b y d e m o n s t r a t i o n o f c o m p l i a n c e withi 
t h e p rov i s ions o f § 3.437 (see also! 
•§§ 3.440 a n d 3 . 6 7 2 ) , p lus w h a t e v e r min i - ' 
m u m quan t i ty o f fue l i t m a y b e n e c e s 
sary t o a d d f o r t h e p u r p o s e o f c o n d u c t 
i n g t h e flow test . I f a fuel flowmeter is 
p r o v i d e d , t he m e t e r sha l l b e b l o c k e d 
d u r i n g t he flaw test a n d t he fuel sha l i 
flow t h r o u g h the m e t e r bypass . 

. § 3.434 Fuel flow rate for gravity sys 
t ems . T h e fuel flf|w fnr, ffrf|Yjf]T Ŝ lgSSjniaiii a n d rese rve s u p p l y ) sha l l 

•aft. horsepower or 125_ percent o f thei act-ual 't^rattlTiiissa)s^^m!l^3Siie ijingineT whichever is freajfit T h i s How rate 
s h a h 1 D e 1 ' appTicab ' i e to b o t h t h e p r i m a r y 
e n g i n e - d r i v e n p u m p a n d t h e e m e r g e n c y 
p u m p s a n d shal l b e ava i l ab le w h e n the' 
p u m p is r u n n i n g a t t he s p e e d a t w h i c h 
i t w o u l d n o r m a l l y b e o p e r a t i n g d u r i n g 
take-off . I n t h e c a s e o f h a n d - o p e r a t e d 
p u m p s , th is s p e e d s h a l l b e c o n s i d e r e d t o : 

b e n o t m o r e t h a n 60 c o m p l e t e c y c l e s (120 
s i ng l e s t rokes ) p e r m i n u t e . ] 

§ 3.436 Fuel flow rate for auxiliary 
fuel systems and fuel transfer systems.'. 
i l h e p rov i s ions o f 1 3.434 o r § 3.435,-
^whichever is app l i cab le , sha l l a l so app ly ; 
•to aux i l i a ry a n d t ransfer sy s t ems w±thj 
t he e x c e p t i o n t ha t t he r equ i red fuel f low' 
•rate sha l l be es tab l i shed u p o n t h e basis; 
iof m a x i m u m c o n t i n u o u s p o w e r a n d 
Ispeed ins tead o f t ake-of f p o w e r a n d speed . 
A lesser flow ra te sha l l b e acceptable , : 
h o w e v e r , i n t he ca se o f a s m a l l a u x i l i a r y 
, tank f eed ing i n to a l a rge m a i n tank, | 
' p rov ided a sui table p l a c a r d is ins ta l led to. 
require t h a t t h e aux i l i a ry t a n k m u s t only! 
be o p e n e d to t he m a i n t a n k w h e n aj 
p r e d e t e r m i n e d sa t i s fac to ry a m o u n t o f 
' fuel still r e m a i n s i n t he m a i n tank! 

§ 3.437 Determination of unusable 
\fuel supply and fuel system operation on 
low fuel, ( a ) T h e u n u s a b l e fuel supply: 
f o r e a c h t a n k shal l b e es tab l i shed as not; 
less t h a n the quan t i ty a t w h i c h t h e first! 
e v i d e n c e o f m a l f u n c t i o n i n g o c c u r s under) 
t he c o n d i t i o n s .specified i n th i s sect ion. : 
(See a lso $ 3.440.) I n t he c a s e o f air- ; 

p l a n e s equ ipped wi th m o r e t h a n o n e fue l 
t ank , a n y t a n k w h i c h is n o t r equ i red t o 
f e e d t he e n g i n e i n a l l o f t he cond i t ions ; 
s p e c i f i e d in th i s s e c t i o n n e e d b e investa-i 
g a t e d o n l y f o r t h o s e flight c o n d i t i o n s in' 
w h i c h it shal l b e u s e d a n d t he unusable; 
fuel supp ly f o r t he pa r t i cu l a r t a n k in' 
ques t ion sha l l t h e n b e b a s e d o n t he m o s t 
c r i t i ca l o f t h o s e c o n d i t i o n s w h i c h a r e 
f o u n d t o b e app l i cab le . I n a l l such-
cases , i n f o r m a t i o n r e g a r d i n g "the c o n d i 
t i ons u n d e r w h i c h t he ful l a m o u n t of, 
usable fuel i n t h e t a n k c a n sa fe ly b e used 1 

sha l l b e m a d e ava i lab le t o t h e o p e r a t i n g 
pe r sonne l b y m e a n s o f a su i tab le placard^ 
o r i n s t ruc t ions i n t h e A i r p l a n e F l i g h t 
M a n u a l . 

( b ) U p o n p resen ta t ion o f t he a i rp lane 
. f o r test, t he a p p l i c a n t sha l l s t ipu la te t h e : 

quan t i t y o f fuel w i t h w h i c h h e c h o o s e s ' 
t o d e m o n s t r a t e c o m p l i a n c e w i t h this; 
p r o v i s i o n a n d shal l a l so i n d i c a t e w h i c h 
o f t h e f o l l o w i n g c o n d i t i o n s is m o s t c r i t 
i c a l f r o m the s t a n d p o i n t o f .establishing 
t h e u n u s a b l e fuel Supply. H e s h a l l also; 
i n d i c a t e t h e o rde r i n w h i c h t h e other" 
c o n d i t i o n s are c r i t i ca l f r o m th is s t a n d 
p o i n t : 

( 1 ) Leve l flight a t m a x i m u m c o n t i n u 
ous p o w e r o r t h e p o w e r r equ i red f o r leve l 
f l igh t a t Vc, w h i c h e v e r is less . 
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( 2 ) C l i m b a t m a x i m u m con t inuous ; 
B o w e r a t t he ca l cu l a t ed bes t a n g l e o f 
c l i m b a t m i n i m u m w e i g h t . 

( 3 ) R a p i d a p p l i c a t i o n o f p o w e r a n d 
s u b s e q u e n t t r an s i t i on t o bes t r a t e o f 
c l i m b f o l l o w i n g a p o w e r - o f f g l ide a t 
1.3 TV 

( 4 ) S ides l ips a n d sk ids i n leve l f l ight , 
c l i m b , a n d g l ide u n d e r the c o n d i t i o n s 
spec i f ied i n s u b p a r a g r a p h s ( 1 ) , ( 2 ) , a n d 
( 3 ) o f this p a r a g r a p h , o f . t h e grea tes t 
sever i ty l ikely t o b e e n c o u n t e r e d i n n o r 
m a l se rv ice o r i n tu rbu len t air . 

( c ) I n t he ca se o f ut i l i ty c a t e g o r y a i r 
p lanes , t h e r e shal l b e n o e v i d e n c e o f m a l 
f u n c t i o n i n g du r ing t h e e x e c u t i o n o f all_ 
a p p r o v e d m a n e u v e r s i n c l u d e d i n t he A i r 
p l a n e P l i g h t M a n u a l , b u r i n g th i s test 
the q u a n t i t y o f fuel i n . e a c h / t a n k .shall 
n o t e x c e e d t he .quant i ty es tab l i shed a s 
.the unusab le fue l supply , i n a c c o r d a n c e -

w i t h p a r a g r a p h ( b ) o f tlfis s ec t ion , p l u s 
0.G3 g a l l o n f o r e a c h m a x i m u m c o n t i n u 
o u s h o r s e p o w e r for ' w h i c h t he a i rp l ane is : 

cer t i f ica ted . 

( d ) I n t h e ca se o f a c r o b a t i c c a t e g o r s 
a i rp lanes , t h e r e shal l be n o e v i d e n c e o f 
m a l f u n c t i o n i n g du r ing t he e x e c u t i o n o f 
a l l a p p r o v e d m a n e u v e r s i n c l u d e d i n the, 
A i r p l a n e F l i g h t M a n u a l . D u r i n g this ' 
tes t t he quan t i t y o f fuel i n e a c h t a n k 
•shall n o t e x c e e d tha t spec i f ied i n p a r a 
g r a p h ( c ) o f th i s sec t ion . 

( e ) If an e n g i n e c a n b e supp l i ed w i t h 
fue l f r o m m o r e t h a n o n e t ank , it sha l ' 
b e poss ib le to r e g a i n t h e ful l p o w e r ano. 
fuel pressure o f t h a t e n g i n e i n n o t m o r e 
t h a n 10 ' s e c o n d s ( f o r s i n g l e - e n g i n e a i r 
p l a n e s ) o r . 20 s e c o n d s ( f o r m u l t i e n g i n e 
a i rp l anes ) a f te r s w i t c h i n g t o a n y ful l 
t a n k after e n g i n e m a l f u n c t i o n i n g b e 
c o m e s a p p a r e n t d u e t o t he d e p l e t i o n o f 
t he fue l s u p p l y in a n y t a n k f r o m w h i c h 
t he eng ine c a n b e f e d . c o m p l i a n c e w i t h 
th i s p r o v i s i o n shal l b e d e m o n s t r a t e d i n 
•level f l ight . 

( f ) T h e r e shall b e n o e v i d e n c e o f m a l 
f u n c t i o n i n g du r ing t ake -o f f a n d c l i m b 
f o r 1 m i n u t e a t t he c a l c u l a t e d a t t i tude 
o f bes t a n g l e o f c l i m b a t t ake-of l p o w e r 
a n d m i n i m u m w e i g h t . A t t he b e g i n n i n g 
o f th is test t he quant i ty o f fuel i n e a c h 
t a n k shall n o t e x c e e d t ha t speci f ied i n 
p a r a g r a p h (c) o f th is s e c t i o n . 

I 3.438 Fuel system hot weather oper
ation. A i rp l anes w i th s u c t i o n l if t fuel 

•sys tems o r o t h e r fuel s y s t e m features; 
c o n d u c i v e t o v a p o r f o r m a t i o n shal l b e 
d e m o n s t r a t e d t o be . f ree f r o m v a p o r l o c k 

w h e n us ing f u e l a t a t e m p e r a t u r e o f 110" 
P . u n d e r c r i t i ca l o p e r a t i n g c o n d i t i o n s . 
[Amdt. 3-4, 15 F. E. 8901, Dec. 16, 1950) 

§ 3.439 Flow between interconnected 
tanks. I n t he ca se o f g r av i t y f e e d s y s 
t e m s w i t h t anks w h o s e out le t s a re i n 
t e r c o n n e c t e d , it sha l l n o t b e poss ib le f o r 
fue l to flow b e t w e e n t anks i n quant i t ies 
sufficient to cause a n o v e r f l o w o f fuel 
f r o m t h e t a n k ven t w h e n t he a i rp l ane is 
o p e r a t e d as spec i f ied i n 5 3.437 ( a ) a n d 
t he t anks a r e full. 

FUEL TANKS 

5 3.440 General.. Fue l t a n k s shal l b e 

c a p a b l e o f w i t h s t a n d i n g w i t h o u t fa'ilure 
a n y v ib ra t ion , iner t ia , a n d fluid a n d 
s t ruc tu ra l l o a d s to w h i c h t h e y m a y be; 
s u b j e c t e d i n o p e r a t i o n . F l ex ib l e fue l 
t a n k l iners sha l l be o f a n a c c e p t a b l e t y p e ; 
I n t eg ra l t y p e fue l t anks sha l l b e p r o v i d e d 
w i t h adequa te faci l i t ies f o r t he i n s p e c 
t i o n a n d repa i r o f t he t a n k in te r io r . T h e 1 

t o t a l usab le c a p a c i t y o f t he fue l t a n k s 
shal l n o t be less t h a n 1 g a l l o n f o r e a c h 
s e v e n m a x i m u m c o n t i n u o u s r a t ed h o r s e - ' 
p o w e r f o r w h i c h t he a i rp l ane is cer t i f i 
c a t ed . T h e unusab l e c a p a c i t y sha l l b e 
c o n s i d e r e d t o b e t he m i n i m u m quan t i ty 
o f fue l w h i c h will p e r m i t c o m p l i a n c e wi th 
t h e p r o v i s i o n s o f § 3.437. T h e fue l 
quan t i t y i n d i c a t o r sha l l be ad jus ted to 
a c c o u n t f o r t h e unusab le fuel supp ly a s 
spec i f ied i n § 3.672. I f t he unusab l e 
fue l supp ly i n a n y t a n k e x c e e d s 5 p e r -

. c e n t o f t he t a n k c a p a c i t y o r 1 ga l lon , 
w h i c h e v e r is greater , a p l a c a r d a n d a 
sui table n o t a t i o n i n t he A i r p l a n e P l i g h t 
M a n u a l shal l b e p r o v i d e d t o i n d i c a t e t o 
t h e f l igh t p e r s o n n e l t ha t t he fuel r e m a i n 
i n g i n the t ank w h e n the quan t i t y i n d i 
c a t o r r eads z e r o c a n n o t b e used safely-
i n flight. T h e w e i g h t o f t he u n u s a b l e 
fue l supp ly shal l he i n c l u d e d i n t he e m p t y 
w e i g h t o f t he a i rp lane . 

§ 3.441 Fuel tank tests, ( a ) F u e l 
tanks shal l b e c a p a b l e o f wi ths tanding , 
t h e f o l l o w i n g pressure tests w i t h o u t f a i l 
ure o r l eakage . T h e s e pressures m a y b e 
a p p l i ed i n a m a n n e r s imu la t ing t h e 
a c t u a l p re s su re d i s t r ibu t ion i n s e r v i c e : 

( 1 ) C o n v e n t i o n a l m e t a l t a n k s a n d 
•nonme ta l l i c t anks w h o s e wal l s a r e n o t 
s u p p o r t e d b y t h e a i rp l ane s t ruc tu re : A 
pressure o f 3.5 p . s. i. o r t h e pressure d e 
v e l o p e d d u r i n g t he m a x i m u m u l t i m a t e 
a c c e l e r a t i o n o f t he a i rp l ane w i t h a full 
tank, w h i c h e v e r is grea ter . 

( 2 ) I n t e g r a l t a n k s : T h e pressure d e 
v e l o p e d du r ing the m a x i m u m l imi t a c 
ce l e r a t i on o f t he a i rp l ane w i t h a fu l l 
t ank, s imu l t aneous ly w i t h t he a p p l i c a 
t ion o f t he c r i t i ca l l imi t s t ruc tura l loads,-

( 3 ) N o n m e t a l l i c t a n k s t he wal l s o f 
w h i c h a r e • suppor t ed" b y t h e a i rp lane ' 
s t r uc tu re : T a n k s c o n s t r u c t e d o f a n a c 
c e p t a b l e b a s i c t a n k m a t e r i a l a n d t y p e ot 
c o n s t r u c t i o n a n d w i t h ac tua l o r s i m u 
l a t ed s u p p o r t c o n d i t i o n s shall be s u b 
j e c t e d t o a p re s su re o f 2 p . s. i. f o r t h e 
first t a n k o f a speci f ic des ign . S u b s e 
q u e n t t anks shal l b e p r o d u c t i o n tes ted t o 
a t least 0.5 p . s. i. T h e s u p p o r t i n g s t r u c 
ture shal l b e d e s i g n e d f o r t he c r i t i ca l 

. loads o c c u r r i n g i n t he f l igh t or l a n d i n g 
s t r e n g t h c o n d i t i o n s c o m b i n e d w i t h t h e 

' f u e l p ressure l o a d s resu l t ing f r o m t h e 
' c o r r e s p o n d i n g acce l e r a t i ons . 
- <b) ( 1 ) T a n k s w i th l a rge u n s u p p o r t e d 
o r uns t i f fened flat a reas sha l l b e c a p a b l e -
o f w i th s t and ing t he f o l l o w i n g tests w i t h 
o u t l e akage o r fa i lure . T h e c o m p l e t e , 
t a n k as sembly , t o g e t h e r w i th its s u p - ' 
por t s , sha l l be sub j ec t ed t o a vibrat ion-
test w h e n m o u n t e d i n a m a n n e r s i m u l a t 
i n g t he a c t u a l ins ta l la t ion . T h e tank:: 
a s s e m b l y shal l be v ibra ted f o r 25 h o u r s 
a t a to t a l a m p l i t u d e o f n o t less t h a n Vfe 
of a n i n c h w h i l e fi l led % ful l o f w a t e r . 
T h e f r e q u e n c y o f v i b r a t i o n shal l b e 90 

p e r c e n t o f t he m a x i m u m c o n t i n u o u s 
r a t e d speed o f t he e n g i n e un less s o m e 
o t h e r f r e q u e n c y w i t h i n t he n o r m a l ; 
o p e r a t i n g r a n g e o f speeds o f t he e n g i n e 

. i s m o r e c r i t ica l , i n w h i c h case t he lat ter ' 
s p e e d shal l be e m p l o y e d a n d the t i m e o f 
tes t sha l l be ad jus t ed t o a c c o m p l i s h t h e 
s a m e n u m b e r o f v i b r a t i o n c y c l e s . 

(2 ) I n c o n j u n c t i o n wi th the v i b r a t i o n 
test , t he t a n k a s sembly shal l b e r o c k e d 

- t h r o u g h a n ang le o f 15° o n e i ther s ide o f 
the h o r i z o n t a l (30° t o t a l ) a b o u t a n ax i s 
pa ra l l e l to the ax i s o f t he fuselage. T h e 

. a s sembly shal l b e r o c k e d a t t he r a t e o f 
16 to 20 c o m p l e t e c y c l e s p e r m i n u t e . 

( c ) I n t e g r a l t a n k s w h i c h i n c o r p o r a t e 
m e t h o d s o f c o n s t r u c t i o n a n d sea l ing n o t 
p r e v i o u s l y subs tan t ia ted b y sa t i s f ac to ry 
test d a t a o r se rv ice e x p e r i e n c e shal l be 
c a p a b l e o f w i t h s t a n d i n g t he v i b r a t i o n 
test spec i f ied i n p a r a g r a p h ( b ) o f this 
sec t ion . 

( d ) ( 1 ) T a n k s w i t h n o n m e t a l l i c 
l iners sha l l b e sub j ec t ed t o the s losh ing 
p o r t i o n o f t he test ou t l i ned u n d e r p a r a 
g r a p h ( b ) o f th is s e c t i o n w i t h fue l at 
r o o m t empera tu re . 

( 2 ) I n add i t i on , a s p e c i m e n l iner o f 
•the s a m e bas i c c o n s t r u c t i o n a s t h a t t o 
b e u s e d i n t he a i rp l ane shal l , w h e n i n 
s ta l led i n a su i table test tank,, s a t i s f ac 
tori ly w i t h s t a n d t he s losh test w i th fuel 
a t a t e m p e r a t u r e o f H O 0 F . 

13 .442 Fuel tank installation, ( a ) 
.The m e t h o d o f suppo r t i ng t anks shall 

: n o t b e such a s to c o n c e n t r a t e t he l o a d s 
; r esu l t ing f r o m the w e i g h t o f t he fuel i n 

t he tanks . P a d s shal l b e p r o v i d e d t o 
.p reven t c h a f i n g b e t w e e n t h e t a n k a n d 
i t s suppor t s . Ma te r i a l s e m p l o y e d f o r 
p a d d i n g shal l be n o n a b s o r b e n t o r sha l l be 
t r ea ted t o p r e v e n t t h e a b s o r p t i o n o f fuels . 
I f flexible t a n k l iners are e m p l o y e d , t h e y 
shal l be o f a n a p p r o v e d type , a n d they 
shal l be so s u p p o r t e d tha t t he l ine r is n o t 
r equ i r ed t o w i t h s t a n d fluid loads . I n 
te r ior su r f ace s o"f c o m p a r t m e n t s f o r s u c h 

; l iners sha l l b e s m o o t h a n d f ree o f p r o 
j e c t i o n s w h i c h are a p t to cause w e a r o f 
t h e l iner , un less p rov i s ions a re m a d e f o r 
t he p r o t e c t i o n o f t he l iner a t such p o i n t s 
o r unless t he c o n s t r u c t i o n o f t he l iner 
iJself p r o v i d e s s u c h p r o t e c t i o n , A p o s i 
t ive pressure shall b e m a i n t a i n e d w i t h i n 
t he v a p o r s p a c e o f all b l a d d e r cel ls u n d e r 
a l l c o n d i t i o n s o f o p e r a t i o n i n c l u d i n g t he 
c r i t i ca l c o n d i t i o n o f l ow ai r speed a n d 
ra te o f descen t l ikely t o be e n c o u n t e r e d 
i n n o r m a l o p e r a t i o n . 

( b ) T a n k c o m p a r t m e n t s shal l b e v e n 
t i la ted a n d d ra ined t o p r e v e n t t he a c 
c u m u l a t i o n o f i n f l a m m a b l e fluids o r 
v a p o r s . C o m p a r t m e n t s a d j a c e n t to 
t anks w h i c h a r e an in t eg ra l pa r t o f t he 
a i rp l ane s t ruc ture sha l l a l so be ven t i l a t ed 
a h d d ra ined . 

• ( c ) Fue l t anks shal l n o t be l o c a t e d o n 
t he e n g i n e s ide o f t he f i r e - w a l l . N o t 
less t h a n o n e - h a l f i n c h o f c l ea r air s p a c e 
shal l b e p r o v i d e d b e t w e e n the fue l t a n k 
a n d the fire wal l . N o p o r t i o n o f eng ine , 
nace l l e sk in w h i c h lies i m m e d i a t e l y b e -

"hind a m a j o r air egress o p e n i n g f r o m the 
.engine c o m p a r t m e n t sha l l a c t as t h e wall , 
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o f a n Integra} t ank . Fue l t anks shall] 
n o t b e l o c a t e d in p e r s o n n e l compar t - [ 
m e a t s , e x c e p t i n t h e case of single-
e n g i n e a i rp lanes . I n such cases fuel; 
t anks t h e c a p a c i t y o f w h i c h d o e s not; 
e x c e e d 25 g a l l o n s m a y b e l o c a t e d i n per - ' 
s o n n e l c o m p a r t m e n t s , if a de qua t e v e n t i 
l a t i o n a n d d r a i n a g e are p r o v i d e d . I n 
all o t h e r cases , fuel t anks shal l b e i s o 
l a ted f r o m p e r s o n n e l c o m p a r t m e n t s b y 
m e a n s o f f u m e a n d fuel p r o o f enc losures . 
[Amdt. 03-3, 11 P. R. 13386, Nov. 9, 1946, as 
amended by Amdt . 3 -4 ,15 P. R. 8901, Dec. IS.. 

'1950] 

§ 3 . 4 4 2 - 1 Bladder type fuel cells lo
cated in a personnel cnmnartmimtj.nAA., 
interpretations which apply to § 3.442). 
I n t he case w h e r e a b l a d d e r t y p e fuel c e l l 
h a v i n g a fuel c a p a c i t y i n e x c e s s o f 25 g a l 
l o n s Is l o c a t e d i n a p e r s o n n e l c o m p a r t - ] 
m e n t , a s epa ra t e fume, a n d fue l p r o o f en-i 
c lo su re f o r t he f u e l cel l a n d its r e t a in ing j 
she l l is n o t d e e m e d neces sa ry p rov ided! 
t he r e t a i n i n g shel l is a t least equ iva l en t 
t o a c o n v e n t i o n a l m e t a l fue l t a n k l n 
s t ruc tura l in teg r i ty a n d f u m e a n d fuel 
t igh tness . T h e s h e l l . s u r r o u n d i n g t he 
t a n k s h o u l d b e a d e q u a t e l y d r a i n e d to t h e 

•exter ior o f t he a i rp lane . 
[Supp. 10, 16 F. R. 3291, Apr. 14, 1951] 

§ 3.443 Fuel tank expansion space!. 
Fue l t anks shal l be p r o v i d e d w i t h a n ex-! 
p a n s l o n s p a c e o f n o t less t h a n 2 percen t ; 

.' o f t he t a n k c a p a c i t y , unless t h e t a n k 
v e n t d i s c h a r g e s c l ea r o f t he a i rc ra f t in 
w h i c h case n o e x p a n s i o n s p a c e wi l l b e 
' requ i red . I t sha l l n o t b e poss ib le i n 
adve r t en t l y to fill t h e fuel t a n k expan- : 
s ion s p a c e w h e n t he a i rp l ane is i n t he 
n o r m a l g r o u n d a t t i tude . I 

§ 3.444 Fuel tank sump, ( a ) Each ' 
t a n k shal l b e p r o v i d e d w i t h a d r a inab l e 
s u m p h a v i n g a c a p a c i t y o f n o t less t h a n 
0.25 p e r c e n t o f t he t a n k c a p a c i t y o r Ha 
ga l lon , w h i c h e v e r is t he grea te r . I t shall , 
be a c c e p t a b l e to d i spense w i t h t h e s u n n } 
i f t he fue l s y s t e m is p r o v i d e d wi th a s e d i 
m e n t b o w l p e r m i t t i n g g r o u n d i n s p e c 
t ion . T h e s e d i m e n t b o w l sha l l a l so b e 
access ib le f o r d ra inage . T h e c a p a c i t y o f 
t he s e d i m e n t c h a m b e r sha l l n o t b e less 
t h a n 1 o u n c e pe r e a c h 20 ga l l ons o f t he 
fuel t a n k c a p a c i t y . 

( b ) I f a fue l t a n k s u m p is p r o v i d e d , 
t he c a p a c i t y speci f ied i n p a r a g r a p h ( a ) 
of th i s s e c t i o n sha l l b e effect ive w i th 
t he a i rp lane in t he n o r m a l g r o u n d a t t i 
tude a n d i n a l l n o r m a l flight a t t i tudes , 

( c ) I f a separa te s e d i m e n t b o w l is p r o 
v i d e d i n l ieu o f a t a n k s u m p , t he fue l 
t a n k ou t le t sha l l b e so l o c a t e d tha t , w h e n 
t he a i rp l ane is i n t he n o r m a l g r o u n d a t 
t i tude , w a t e r will d r a i n f r o m a l l port ionsi 
o f t h e t a n k t o t h e s e d i m e n t b o w l . 
[Amdt. 3-4, 15 F. R. 8901, Dec. 15, 1950; Amdt . 
S-8, IT F. R. 4742, May 24, 1952] 

§ 3.445 Fuel tank filler connection, 
( a ) F u e l t a n k filler c o n n e c t i o n s sha l l be]! 
m a r k e d a s ' s p e c i f i e d i n § 3 . 7 6 7 . 

l b ) P r o v i s i o n shal l b e m a d e to p reven t 
t he e n t r a n c e o f spi l led fuel i n to t he fuel 
t a n k c o m p a r t m e n t o r a n y p o r t i o n s o f the 
a i rp lane o t h e r t h a n t he t a n k itself. T h e . 
filler c a p shal l p r o v i d e a fue l - t igh t sea] 
. fo r t h e m a i n filler o p e n i n g . H o w e v e r 
s m a l l o p e n i n g s i n t he fuel t a n k c a p fo i 

v e n t i n g purposes o r t o p e r m i t passage^ 
o f a fuel g a u g e t h r o u g h t he c a p shal l be; 
permiss ib le . • 

§ 3.446 Fuel tank vents and carfwt-j 
retor vapor vents, ( a ) Fue l t anks s h a l l 
be v e n t e d f r o m the t o p p o r t i o n o f the ! 
e x p a n s i o n s p a c e . V e n t out le ts sha l l be; 
•so l o c a t e d a n d c o n s t r u c t e d a s t o m i n i 
m i z e t he poss ibi l i ty o f thei r b e i n g o b 
s t ruc t ed b y i c e o r o t h e r f o r e i g n m a t t e r -
T h e v e n t .shall b e so c o n s t r u c t e d as t o 
p r e c l u d e t he poss ib i l i ty o f s i p h o n i n g fue l 
d u r i n g n o r m a l o p e r a t i o n . T h e v e n t sha l l 
b e o f sufficient s ize t o p e r m i t t he r a p i d 
re l ief o f excess ive d i f fe rences o f pressure ' 
b e t w e e n t h e in t e r io r a n d ex t e r i o r o f t h e 
tank . A i r spaces o f t anks t he out le ts o f 
w h i c h a r e i n t e r c o n n e c t e d shal l a lso be 
i n t e r c o n n e c t e d . T h e r e sha l l b e n o u n -
d r a i n a b l e p o i n t s i n t h e v e n t l ine w h e r e 
m o i s t u r e is a p t t o a c c u m u l a t e w i t h t he 
a i rp l ane i n e i ther t he g r o u n d o r leve l 
flight a t t i tude . V e n t s sha l l n o t t e r m i 
n a t e a t p o i n t s w h e r e t he d i s c h a r g e o f 
f u e l f r o m t h e v e n t o u t l e t w i l l cons t i tu te 1 

a fire h a z a r d o r f r o m w h i c h f u m e s may ; 
en t e r p e r s o n n e l c o m p a r t m e n t s . 

( b ) Ca rbu re to r s w h i c h a re provided! 
w i th v a p o r e l im ina t i on c o n n e c t i o n s 1 

shall b e p r o v i d e d wi th a v e n t l ine w h i c h 
wi l l l ead v a p o r s b a c k t o o n e o f t he a i r 
p l a n e fuel t anks . I f m o r e t h a n o n e fuel 
t a n k is p r o v i d e d a n d it is necessa ry t o use 
these t anks i n a defini te s e q u e n c e f o r 
a n y reason , the v a p o r v e n t r e t u r n line, 
shall l ead b a c k t o t he fuel t a n k which ' 
mus t b e used first unless t h e re la t ive 
capac i t i e s o f t he tanks a re such tha t r e 
t u r n t o a n o t h e r t a n k is p re fe rab le . 

3 .447-A Fuel tank vents. P r o v i s i o n 
shal l b e m a d e t o p r e v e n t excess ive loss 
o f fuel d u r i n g a c r o b a t i c m a n e u v e r s i n 
c l u d i n g s h o r t pe r iods o f i n v e r t e d flight. 
I t sha l l n o t b e poss ib le f o r fue l to s i p h o n 
f r o m t he v e n t w h e n n o r m a l flight ha s 
b e e n r e s u m e d after h a v i n g e x e c u t e d a n y 
a c r o b a t i c m a n e u v e r f o r w h i c h t he a i r - ' 
p l a n e is i n t e n d e d . 

§ 3.448 Fuel tank outlet. T h e fue l 
t a n k ou t le t sha l l be p r o v i d e d w i t h a 
s c r e e n o f f r o m 8 t o 16 m e s h e s p e r i n c h . 
I f a f m g e r s t ra iner is used , t he l e n g t h o f 
the. s t ra iner sha l l n o t b e less t h a n 4 times-
the ou t l e t d i a m e t e r . T h e d i a m e t e r o f 
t he s t r a ine r sha l l n o t b e less t h a n t he 
d i ame te r o t t h e fue l t a n k ou t le t . F i n g e r ' 
ntrainera s h a l l be access ib le f o r i n s p e c 
t i o n a n d c l e a n i n g . 

FUEL P U M P S 
§ 3.449' Fuel pump and pump instal

lation, ( a ) I f fue l p u m p s are p r o v i d e d t o 
m a i n t a i n a supp ly o f fuel to t he eng ine , 
a t ' l e a s t o n e p u m p f o r e a c h eng ine shal l 
b e d i r e c t l y . d r i v e n b y t he eng ine . Fuel , 
p u m p s shal l b e adequa t e t o m e e t the flow 
r e q u i r e m e n t s o f t he app l i cab le p o r t i o n s 
o f §§ 3 .433-3.436. 

Cb) E m e r g e n c y fuel p u m p s . s h a l l b e 
p r o v i d e d to p e r m i t supp ly ing all e n g i n e s 
w i th fuel i n case o f t he fa i lu re o f a n y 
o n e e n g i n e - d r i v e n p u m p , e x c e p t t h a t i f 
a n eng ine fue l i n j e c t i o n p u m p w h i c h h a s 
b e e n cer t i f ica ted as a n in tegra l p a r t o f 

! t he e n g i n e is used, a n e m e r g e n c y . p u m p 

is n o t requi red . E m e r g e n c y p u m p s ' s h a l l ' 
b e ava i l ab le f o r i m m e d i a t e use i n case o f 
the fa i lu re o f a n y o t h e r p u m p . I f b o t h 
t he n o r m a ] p u m p a n d e m e r g e n c y p u m p 
Operate con t inuous ly , m e a n s shal l be 1 

p r o v i d e d t o i n d i c a t e t o t he c r e w w h e n 
e i ther p u m p is m a l f u n c t i o n i n g . 
•Amdt. 03-0, 11 F. R. 13386, Nov. 9, 1948, as 
amended by Amdt. 3-4, 15 F. R. 8901, Dec. 15. 
•1950] 

LINES, . .FITTINGS, AND ACCESSORIES 

§ 3.550 Fuel system lines, fittings, and 
accessories. F u e l l ines sha l l b e ins ta l l ed 
a n d s u p p o r t e d i n a m a n n e r w h i c h wi l l 
p r even t excess ive v i b r a t i o n and ' wi l l be 
adequa t e t o w i t h s t a n d l o a d s due t o fuel, 
p ressure a n d a c c e l e r a t e d flight c o n d i 
t i o n s . L i n e s w h i c h a re c o n n e c t e d to 
• c o m p o n e n t s o f t h e a i rp l ane b e t w e e n 
w h i c h re la t ive m o t i o n m i g h t ex i s t sha l l 
i n c o r p o r a t e p r o v i s i o n s f o r f lexibi l i ty . 
F l e x ib l e h o s e shal l b e o f a n a c c e p t a b l e 
t y p e . 

§ 3.551 Fuel valves, ( a ) M e a n s shall ; 
b e p r o v i d e d t o p e r m i t t he f l ight p e r s o n 
ne l t o shu t off r ap id ly the flow o f fuel t o 
a n y e n g i n e ind iv idua l ly i n flight. V a l v e s 
p r o v i d e d f o r th i s pu rpose shal l b e l o c a t e d 
o n t he s ide o f t he fire wal l m o s t r e m o t e ; 
f r o m t he eng ine . 

( b ) S h u t - o f f va lves sha l l b e so c o n 
s t r uc t ed as t o m a k e it poss ib le fo r t he 
f l ight p e r s o n n e l t o r e o p e n t he va lves rap- , 
i d ly a f te r t h e y h a v e o n c e b e e n c lo sed . 

( c ) Va lves shal l b e p r o v i d e d w i t h e i ther 
p o s i t i v e s tops o r " f e e l " i n t he o n a n d off; 
pos i t i ons a n d shal l b e suppo r t ed i n s u c h 
,a m a n n e r t h a t l o a d s resu l t ing f r o m t h e i r 
iopera t ion o r f r o m a c c e l e r a t e d flight c o n . 
iditions are n o t t r ansmi t t ed t o t he l ines 
c o n n e c t e d t o t h e va lve . Va lves sha l l b e 
so ins ta l led t ha t t he effect o f g rav i ty a n d 
v i b r a t i o n wi l l t e n d t o t u r n t he i r h a n d l e s 
t o t he o p e n r a t h e r t h a n t h e c l o s e d p o s i 
t i o n . 

§ 3.552 Fuel strainer. A fue l s t r a in 
e r shall b e p r o v i d e d b e t w e e n t he fue l 
t a n k ou t l e t a n d t he ca rbu re to r in le t . I f 
a n e n g i n e - d r i v e n fuel p u m p is p r o v i d e d , 
t h e s t ra iner sha l l b e l o c a t e d b e t w e e n t he 
t a n k ou t le t a n d the e n g i n e - d r i v e n p u m p 
in le t . T h e s t ra iner sha l l b e access ib le , 
f o r d r a i n a g e a n d c l ean ing , a n d t h e 
s t ra iner s c r e e n shal l be r e m o v a b l e . 

DRAINS AND INSTRUMENTS 

" ) jp 3.553 Fuel system drains. D r a i n s 
Shal l be p r o v i d e d t o p e r m i t s a fe d r a i n 
a g e o f t he ent i re fue l s y s t e m a n d sha l l 
' I nco rpora t e m e a n s f o r l o c k i n g i n the , 
c l o s e d pos i t i on . T h e p r o v i s i o n s for -
d r a i n a g e shal l b e effect ive In t h e n o r m a l 
g r o u n d a t t i tude . 
[Amdt. 3-4, 15 P. R. 8901, Dec. 15, 1950] 

§ 3.554 Fuel system instruments. (See 
§ 3.655 a n d §§ 3.670 t h r o u g h 3.673.) 

O I L S Y S T E M 

§ 3.561 Oil system. E a c h e n g i n e shal l 
be p r o v i d e d w i t h a n i n d e p e n d e n t o i l s y s 
t e m c a p a b l e o f s u p p l y i n g t he e n g i n e w i t h 
a n a m p l e quan t i ty o f o i l a t a t e m p e r a 
ture n o t e x c e e d i n g t he m a x i m u m w h i c h 
has b e e n es tab l i shed as safe f o r c o n t i n u -
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: ous o p e r a t i o n . "Mhs u sab l e o i l t a n k c a -
oddi ty sha l l h o t b e less t h a n the p r o d u c t 
o f t he e n d u r a n c e o f t h e a i rp l ane u n d e r 
c r i t i ca l o p e r a t i n g c o n d i t i o n s a n d t h e 
m a x i m u m o i l c o n s u m p t i o n o f t he engine? 
u n d e r t h e s a m e c o n d i t i o n s , p lus a sui tr 
a b l e m a r g i n t o assure a d e q u a t e s y s t e m 
•c i rcula t ion a n d c o o l i n g . I n l i eu of. a 
r a t i ona l ana lys i s o f a i rp lane r a n g e a n d 
o i l c o n s u m p t i o n , a f ue l -o i l r a t i o o f 30 :1 
b y v o l u m e sha l l b e c o n s i d e r e d a c c e p t a b l e . 

[Amdt. 3-4, 15 y, R. B901, Dec. IS, 1950] 

§ 3.561-1 "Capacity" (CAA interpre
tations which apply to § 3 . 5 6 2 ) , T h e 
w o r d " c a p a c i t y " as u s e d i n § 3.561 is i n 
t e rp re t ed b y t h e A d m i n i s t r a t o r as f o l 
l o w s : * 

( a ) O n l y t he usab le fue l s y s t e m c a p a c 
i ty n e e d b e c o n s i d e r e d . 

<b) m a c o n v e n t i o n a l o i l s y s t e m ( n o 
t r ans fe r s y s t e m p r o v i d e d ) o n l y t he usab le 
o i l t a n k c a p a c i t y sha l l b e c o n s i d e r e d . 
T h e quan t i ty o f o i l i n t he e n g i n e o i l l ines , 
t h e o i l r ad ia to r , o r i n t h e f e a t h e r i n g r e 
se rve sha l l n o t b e i n c l u d e d . W h e n a n o i l : 

t r ans fe r s y s t e m is ins ta l led , a n d the 1 

t r ans fe r p u m p is so l o c a t e d t h a t i t c a n ' 
p u m p s o m e of t he o i l i n t h e t r ans fe r l ines 
i n t o t he m a i n e n g i n e o i l tanks , t he Q u a n 
t i ty o f o i l i n these l i ne s w h i c h c a n b e 
p u m p e d b y t h e t r ans fe r p u m p m a y b e 
a d d e d t o t he o i l c a p a c i t y . 

ISupp. 1, 12 B*. B. 34S8, May 28, 1947, as 
amended by Amdt. 1, 14 P. R. 36, Jan. 5, 
19491 

§ 3.562 Oil cooling. S e e § 3.581 a n d 
pe r t i nen t • s e c t i o n s . 

OIL TANKS 

§ 3.563 Oil tanks. O i l t anks shal l b e 
c a p a b l e o f w i t h s t a n d i n g w i t h o u t faihn-e 
a l l v ib ra t ion , i ne r t i a , . and fluid l o a d s to 
w h i c h t h e y m i g h t b e s u b j e c t e d i n 
o p e r a t i o n . F l e x i b l e o i l t a n k l iners sha l l 
b e o f a n a c c e p t a b l e t ype . 

§ 3'.564 Oil tank tests. O i l t a n k tests 
shal l , b e t h e s a m e a s fuel t a n k tests ( see 
S 3 .441 ) , e x c e p t a s f o l l o w s : 

( a ) T h e 3.5 p . s. i. p ressure speci f ied i n 
§ 3.441 ( a ) sha l l b e 5 p o u n d s p . s. i. 

<»> I n t h e c a s e o f t a n k s w i t h n o n -
m e t a l l i c l iners , t he test fluid sha l l b e o i l 
r a t h e r t h a n fue l as spec i f ied fen § 3.441 
( d ) a n d t he s losh test o n a s p e c i m e n l iner 
sha l l b e c o n d u c t e d w i t h oi l a t a t emper - , 
a t u r e o f 2 5 0 ° F . 

§ 3,565 Oil tank installation. O i l 
t a n k ins ta l la t ions sha l l c o m p l y w i t h t h e 
r e q u i r e m e n t s o f . 8 3.442 ( a ) a n d ( b ) . 

§ 3.566 Oil tank expansion spacej 
O i l t a n k s sha l l b e p r o v i d e d w i t h a n e x - , 
p a n s i o n s p a c e o f n o t less t h a n 10 per - ; 
c e n t o f t h e t a n k c a p a c i t y o r V2 ga l lon , ' 
w h i c h e v e r is g r ea t e r . I t sha l l n o t be ' 
poss ib le i nadve r t en t ly t o fill t he o i l tank, 
e x p a n s i o n s p a c e w h e n t h e a i rp l ane i s in, 
t h e n o r m a l g r o u n d a t t i tude . 

§ 3.567 Oil tank filler c o n n e c t i o n 
O i l t a n k filler c o n n e c t i o n s sha l l be; 
m a r k e d as spec i f ied i n 5 3.767. 

§ 3.568 O i l tank vent, ( a ) O i l t a n k s 
shal l b e ven t ed t o t h e e n g i n e c r a n k c a s e 
f r o m t h e t o p o f the e x p a n s i o n s p a c e i a 
s u c h a m a n n e r t h a t t he .ven t connec t ion! 

is n o t c o v e r e d b y oi l u n d e r a n y normal ]* 
S i g h t c o n d i t i o n s . O i l t a n k vents shal l ]} 
b e s o a r r a n g e d t h a t c o n d e n s e d w a t e r 
v a p o r w h i c h m i g h t f r e e z e a n d o b s t r u c t 
t h e l i ne c a n n o t a c c u m u l a t e a t a n y p o i n t . 

Cb) Category A. P r o v i s i o n sha l l b e 
m a d e to, p r e v e n t h a z a r d o u s l o s s o f o i l 
d u r i n g a c r o b a t i c m a n e u v e r s i n c l u d i n g 
s h o r t p e r i o d s o f i nve r t ed flight. 

§ 3.569 Oil tank outlet. T h e oi l t a n k 
ou t l e t sha l l n o t be- e n c l o s e d o r c o v e r e d 
b y a n y s c r e e n o r o t h e r g u a r d w h i c h 
m i g h t i m p e d e t h e flow o f o i l : T h e d i a m 
e t e r o f t he o i l t ank ou t l e t sha l l n o t b e 
less t h a n the d i a m e t e r o f t he e n g i n e o i l 
p u m p inlet . ( S e e a l s o § 3.577.) 

LINES, FITTINGS, AND ACCESSORIES 

5 3.570 Oii! system lines, fittings, and 
accessories. Oi l l ines sha l l c o m p l y w i t h 
t h e p r o v i s i o n s o f § 3.550, e x c e p t t h a t 
t h e ins ide d i a m e t e r o f t he e n g i n e o i l i n 
l e t a n d ou t l e t l ines sha l l n o t b e less 
t h a n t h e d i a m e t e r o f t he c o r r e s p o n d i n g 
e n g i n e o i l p u m p in l e t a n d out le t . 

$ 3.571 Oil valves. S e e § 3.637. 

§ 3.572 OiZ radiators. O i l r a d i a t o r s 
and, the i r s u p p o r t sha l l b e c a p a b l e of! 
w i t h s t a n d i n g w i t h o u t fa i lu re a n y v i b r a 
t ion , iner t i a , a n d o i l p ressure l o a d s t o 
w h i c h t h e y m i g h t n o r m a l l y b e sub j ec t ed . 

§ 3.573 Oil filters. I f t he e n g i n e is 
e q u i p p e d w i t h a n o i l filter, t he filter sha l l 
b e c o n s t r u c t e d a n d ins ta l led i n s u c h a. 
m a n n e r t h a t c o m p l e t e b l o c k i n g o f t he 
flow t h r o u g h the filter e l e m e n t w i l l n o t 
j e o p a r d i z e t he c o n t i n u e d o p e r a t i o n o f t h e 
eng ine o i l supp ly sys t em. 

§ 3.574 Oil system drains. D r a i n s 
sha l l b e p r o v i d e d to p e r m i t sa fe d r a i n a g e 
o f t h e ent i re o i l s y s t e m a n d sha l l i n c o r 
p o r a t e m e a n s f o r pos i t ive l o c k i n g i n t he 
c l o s e d p o s i t i o n . 

§ 3 5 7 5 Engine breather lines. < a ) : 

E n g i n e b r e a t h e r l ines sha l l b e s o a r 
r a n g e d tha t c o n d e n s e d w a t e r v a p o r : 
w h i c h m i g h t f reeze a n d o b s t r u c t t h e l ine 
c a n n o t a c c u m u l a t e a t a n y point . . 
B r e a t h e r s sha l l d i s c h a r g e i n a l oca t ion ; 
w h i c h wi l l n o t cons t i t u t e a fire hazardj 
i n c a s e f o a m i n g o c c u r s a n d so- t ha t o i l 
e m i t t e d f r o m t h e l i ne wi l l n o t i m p i n g e 
u p o n t h e p i lo t ' s w indsh ie ld . T h e 
b r e a t h e r sha l l n o t d i s c h a r g e i n t o the-
e n g i n e a i r i n d u c t i o n s y s t e m . 

( b ) Category A. I n t he c a s e o f a e r o - , 
b a t i c t y p e a i rp lanes , p r o v i s i o n sha l l b e 
m a d e to p reven t excess ive loss o f o i l f r o m ; 
t he b rea the r du r ing a c r o b a t i c m a n e u v e r s ' 
i n c l u d i n g s h o r t p e r i o d s o f i nve r t ed flight.1 

| 3.576 OS system instruments. See | 
§§.3.655, 3.670; 3.671, a n d 3.674. 

§ 3.577 Propeller feathering system. 
I f t h e p rope l l e r f e a t h e r i n g s y s t e m is d e 
p e n d e n t u p o n t he use o f t he e n g i n e oil 
supply , p r o v i s i o n shal l b e m a d e t o t r ap a 
quan t i t y of . o i l i n t he t a n k i n c a s e the 1 

s u p p l y b e c o m e s d e p l e t e d due t o fa i lure o f 
a n y p o r t i o n o f t h e lub r i ca t ing s y s t e m 

-. o the r t h a n the t a n k itself. T h e q u a n t i t y 
o f o i l so t r a p p e d sha l l b e sufficient t o a c 
c o m p l i s h t he f e a t h e r i n g o p e r a t i o n a n d ; 

' shall b e ava i l ab le o n l y to t he f e a t h e r i n g 

p u m p . T h e ab i l i ty o f t h e s y s t e m t o a c 
c o m p l i s h f e a t h e r i n g w h e n t h e s u p p l y o f 
o i l h a s fa l l en t o t h e a b o v e leve l sha l l b e 
d e m o n s t r a t e d . 

COOLING 

5 3.581 General. T h e p o w e r - p l a n t 
c o o l i n g p rov i s ions sha l l b e c a p a b l e o f 
m a i n t a i n i n g t he t e m p e r a t u r e s o f a l l 
p o w e r - p l a n t c o m p o n e n t s , e n g i n e pa r t s , 
a n d eng ine fluids (o i l a n d c o o l a n t ) , a t o r 
b e l o w the m a x i m u m es tab l i shed s a f e v a l 
ues u n d e r c r i t i ca l c o n d i t i o n s o f g r o u n d 
a n d flight o p e r a t i o n . 

"TESTS' 

§ 3.582 Cooling tests. C o m p l i a n c e 
w i t h t h e p r o v i s i o n s o f § 3 . 5 8 1 sha l l b e 
d e m o n s t r a t e d u n d e r c r i t i ca l g r o u n d , w a 
te r , a n d f l ight o p e r a t i n g c o n d i t i o n s . I f 
t he tests a r e c o n d u c t e d u n d e r c o n d i t i o n s 
w h i c h d e v i a t e f r o m the h i g h e s t a n t i c i 
p a t e d s u m m e r a i r t e m p e r a t u r e (see 
§ 3 .583 ) , t he r e c o r d e d p o w e r - p l a n t t e m 
pe ra tu res sha l l be c o r r e c t e d in a c c o r d 
a n c e w i t h t h e p r o v i s i o n s o f §§ 3.584 a n d 
3.585. T h e c o r r e c t e d t e m p e r a t u r e s d e 
t e r m i n e d i n th i s m a n n e r sha l l n o t e x c e e d 
t h e m a x i m u m es tab l i shed safe va lues . 
T h e fuel u s e d du r ing t h e c o o l i n g tes t s 
sha l l b e o f t he m i n i m u m o c t a n e n u m b e r 
a p p r o v e d f o r the e n g i n e s i n v o l v e d , a n d 
t h e m i x t u r e se t t ings sha l l be t h o s e a p p r o 
p r i a t e to t h e o p e r a t i n g c o n d i t i o n s . T h e 
test p r o c e d u r e s sha l l b e a s ou t l i ned i n 
§§ 3.586 a n d 3.587. 

I 3.582-1 W a t e r taxiing tests (CAA in
terpretations which apply to § 3 . 5 8 2 ) . 
N o w a t e r t ax i ing tests n e e d b e c o n d u c t e d 
o n a i rc ra f t ce r t i f i ca ted u n d e r th i s pa r t , 
e x c e p t i n t h e ca se o f f lying b o a t s w h i c h 
m a y r e a s o n a b l y b e e x p e c t e d t o be t a x i e d 
f o r e x t e n d e d p e r i o d s . 
[Supp. 10, 16 P. R. 3291, Apr. 14, 1951J 

§ 3.583 Maximum anticipated sum
mer air temperatures. T h e m a x i m u m 
a n t i c i p a t e d s u m m e r a i r t e m p e r a t u r e 
sha l l b e c o n s i d e r e d t o b e 100° F, a t s ea 
leve l a n d to d e c r e a s e f r o m th is va lue a t 
t he r a t e o f 3.6° F . p e r t h o u s a n d f e e t o f 
a l t i t ude a b o v e sea level . 

§ 3.583-1 Powerplant winterization 
equipment (CAA interpretations which 
apply to 13.583). ( a ) C o o l i n g tes t r e 
sul ts f o r win te r i za t ion ins ta l la t ions m a y 
b e c o r r e c t e d t o a n y t e m p e r a t u r e des i red 
b y t h e m a n u f a c t u r e r r a t h e r t h a n t h e 
c o n v e n t i o n a l 100° F. h o t d a y . F o r e x 
a m p l e , if a m a n u f a c t u r e r c h o o s e s to ' 
d e m o n s t r a t e c o o l i n g to c o m p l y w i t h r e 
q u i r e m e n t s f o r a 50° o r 6 0 ° F . d a y w i t h 
Winter iza t ion e q u i p m e n t ins ta l led , h e 
m a y d o so.. I n s u c h a c a s e t he sea leve l 
t e m p e r a t u r e f o r c o r r e c t i o n p u r p o s e s 
s h o u l d be c o n s i d e r e d t o b e t h e va lue 
e l e c t e d b y t he m a n u f a c t u r e r w i t h a r a t e 
o f t e m p e r a t u r e d r o p o f 3.6° F . p e r t h o u 
s a n d fee t a b o v e sea level . 

( b ) C o o l i n g tests a n d t e m p e r a t u r e 
c o r r e c t i o n m e t h o d s s h o u l d be t he s a m e as 
i o r c o n v e n t i o n a l c o o l i n g tests. 

( c ) T h e a i rp lane flight m a n u a l s h o u l d 
c l ea r ly i nd ica t e t ha t w in t e r i z a t i on e q u i p 
m e n t m u s t b e r e m o v e d w h e n e v e r the-
t e m p e r a t u r e r e a c h e s t he l imi t f o r w h i c h 
adequa t e c o o l i n g ha s b e e n d e m o n s t r a t e d . 
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T h e c o c k p i t s h o u l d a l so b e p l a c a r d e d a c 
c o r d i n g l y . ' I n a d d i t i o n , t he airplane-
s h o u l d b e e q u i p p e d w i t h a n a m b i e n t air; 
t e m p e r a t u r e g a u g e o r , a l te rna t ive ly , a. 
c y l i n d e r h e a d , bar re l , o r o i l i n l e t t emper - , 
a tu re g a u g e ( d e p e n d i n g u p o n w h i c h is 
c r i t i c a l ) . 

( d ) I f p r a c t i c a l , w i n t e r i z a t i o n e q u i p 
m e n t such as baffles f o r o i l r ad i a to r s o r 
.for e n g i n e c o o l i n g a i r o p e n i n g s s h o u l d b e 
i roarked c l ea r ly t o i n d i c a t e t h e l imi t ing 
t e m p e r a t u r e a t w h i c h th i s e q u i p m e n t 
s h o u l d b e r e m o v e d . 

( e ) S i n c e w in t e r i za t ion e q u i p m e n t is. 
' o f t en supp l i ed i n k i t f o r m , a c c o m p a n i e d -
b y i n s t r u c t i o n s f o r i t s ins ta l la t ion , suit-, 
ab le i n f o r m a t i o n r e g a r d i n g t e m p e r a t u r e 
l imi ta t ions s h o u l d b e i n c l u d e d i n t h e i n 
s t a l l a t i on ins t ruc t ions f o r s u c h kits. 
[Supp. 1 0 , 1 6 P. R. 3 2 9 1 , Apr. 14 , 1 9 5 1 ] 

§ 3.584 Correction factor for cylin
der head, oil inlet, carburetor air, and 
engine coolant inlet temperatures* 
T h e s e t e m p e r a t u r e s sha l l b e c o r r e c t e d b y 
a d d i n g t he d i f fe rence b e t w e e n t h e m a x 
i m u m a n t i c i p a t e d s u m m e r a i r t e m p e r a 
ture a n d t he t e m p e r a t u r e o f t h e a m b i e n t 
a i r a t t he t ime of t he first o c c u r r e n c e o f 
m a x i m u m h e a d , a i r , o i l , o r c o o l a n t t e m 
pe ra tu re r e c o r d e d d u r i n g t he c o o l i n g test . 

5 3.585 Correction factor for cylinder 
barrel temperatures. C y l i n d e r b a r r e l 
t empera tu res sha l l b e c o r r e c t e d b y a d d 
i n g 0.7 o f t he d i f fe rence b e t w e e n t he 
m a x i m u m a n t i c i p a t e d s u m m e r a i r t e m 
p e r a t u r e a n d t h e t e m p e r a t u r e o f t h e a m 
b i e n t a i r a t t h e t i m e of t he first o c c u r 
r e n c e o f t he m a x i m u m c y l i n d e r ba r re l 
t e m p e r a t u r e r e c o r d e d d u r i n g t he c o o l i n g 
test . 

§ 3.586 Cooling test procedure for 
single-engine airplanes. T h i s tes t sha l l 
be c o n d u c t e d b y s tab i l i z ing e n g i n e t e m 
pe ra tu res i n S i g h t a n d t h e n s t a r t ing a t 
the l owes t p r a c t i c a b l e a l t i tude a n d c l i m b 
i n g f o r 1 m i n u t e a t t ake -o f f p o w e r . At 
t he e n d o f 1 m i n u t e , t h e c l i m b shal l b e 
c o n t i n u e d a t m a x i m u m c o n t i n u o u s p o w e r 
un t i l a t leas t 5 m i n u t e s a f t e r t he o c c u r 
r e n c e o f t he h i g h e s t t e m p e r a t u r e r e 
c o r d e d . T h e c l i m b sha l l n o t b e c o n 
d u c t e d a t a s p e e d g rea te r t h a n the b e s t 
r a t e - o f - c l i m b s p e e d w i t h m a x i m u m c o n 
t i nuous p o w e r un le s s ; 

( a ) T h e s lope o f t he f l ight p a t h a t t h e 
s p e e d c h o s e n f o r t h e c o o l i n g test is equa l 
to o r g rea t e r t h a n the m i n i m u m r e 
q u i r e d ang le o f c l i m b (see I 3.85 ( a ) ) , 
a n d 

( b ) A c y l i n d e r h e a d t e m p e r a t u r e i n 
d i c a t o r is p r o v i d e d as spec i f ied i n § 3.675. 

§ 3.587 Cooling test procedure for, 
multiengine airplanes—(a) Airplane^ 
which meet the minimum one-engine-\ 
inoperative climb performance specified/, 
in § 3.85 'ibY. T h e e n g i n e c o o l i n g testj 
f o r these a i rp l anes sha l l b e c o n d u c t e d ; 
w i t h t he a i rp l ane i n t h e conf igura t ion ; 
spec i f ied i n § 3 . 8 5 ( b ) , e x c e p t t h a t t h e 
o p e r a t i n g e n g l n e ( s ) sha l l b e o p e r a t e d at? 
m a x i m u m c o n t i n u o u s p o w e r o r a t full; 
th ro t t l e w h e n a b o v e t he c r i t i ca l alt i tude. ' 
A f t e r s tab i l iz ing t e m p e r a t u r e s in flightj 

' t h e c l i m b shal l be . s t a r t ed .at t he , l o w e r 

o f t h e t w o f o l l o w i n g a l t i tudes a n d sha l l 
b e c o n t i n u e d unt i l a t l eas t 5 m i n u t e s 
a f t e r t h e h i g h e s t t e m p e r a t u r e has b e e n 
r e c o r d e d : 

( 1 ) 1,000 f e e t b e l o w t h e eng ine c r i t 
i c a l a l t i tude o r a t t h e l owes t p rac t i cab le ' 
a l t i tude ( w h e n a p p l i c a b l e ) . • 

( 2 ) 1,000 f ee t b e l o w t h e a l t i tude a t 
w h i c h t h e s i n g l e - e n g i n e - i n o p e r a t i v e r a te 
o f c l i m b is 0.02 Vca\ 

T h e c l i m b shal l b e c o n d u c t e d a t a 
speed n o t i n e x c e s s o f t he h i g h e s t s p e e d 
a t w h i c h c o m p l i a n c e w i t h t h e c l i m b r e 
q u i r e m e n t o f § 3.85 ( b ) c a n b e s h o w n . 
H o w e v e r , i f t he s p e e d used e x c e e d s t h e 
s p e e d f o r bes t r a t e o f c l i m b w i t h o n e 
e n g i n e i nope ra t i ve , a cylinde,r . t iead t e m 
p e r a t u r e i n d i c a t o r s h a l l ' b e p r o v i d e d as : 

specif ied i n § 3 . 6 7 5 . 

( b ) Airplanes which cannot meet the' 
'minimum one-engine-inoperative climb 
performance specified in § 3.85 (b). T h e 
e n g i n e c o o l i n g test f o r these a i rp lanes 
sha l l b e t h e s a m e as i n p a r a g r a p h 
( a ) o f this sec t ion , e x c e p t t h a t af ter 

.s tabil izing t e m p e r a t u r e s i n flight, t h e 
c l i m b cor de scen t , i n t h e c a s e o f a i r -

- p l a n e s w i t h z e r o o r n e g a t i v e o n e - e n g i n e -
i n o p e r a t i v e r a t e o f c l i m b ) sha l l b e c o m 
m e n c e d a t as n e a r s ea leve l a s p r a c t i c a b l e 
a n d shal l b e c o n d u c t e d a t t h e bes t r a t e -
• o f - c l i m b s p e e d ( o r t h e speed o f m i n 
i m u m r a t e o f d e s c e n t , i n t h e c a s e o f a i r 
p l a n e s w i t h ze ro o r n e g a t i v e o n e - e n g i n e -
i n o p e r a t i v e r a te o f c l i m b ) . 

. § 3.587-1 Cooling test procedure for 
•twin-engine aircraft which do not meet 
the minimum one-engine-inoperative 
climb performance (CAA interpretations 
which apply to § 3.587 ( f t ) ) . I n o r d e r t o 
p r o v i d e a p r a c t i c a b l e t es t p r o c e d u r e f o r 
c o m p l i a n c e w i t h th i s r e q u i r e m e n t , t he 
e n g i n e t e m p e r a t u r e s shou ld b e s tabi l ized 
i n flight a t t he l o w e s t p r a c t i c a b l e a l t i tude 
a b o v e t he g r o u n d , w i t h m a x i m u m c o n 
t inuous p o w e r f r o m t h e e n g i n e o n w h i c h 
c o o l i n g is b e i n g inves t iga ted , a n d w i t h 
j u s t sufficient p o w e r o n t h e o t h e r e n g i n e 
to m a i n t a i n leve l f l igh t a t t h e s p e e d fo r 
m i n i m u m r a t e o f de scen t . 
[Supp. 10, 16 P. R. 3293. A p r . 14 , 1 9 5 1 ] 

LIQUID COOLING S Y S T E M S 

§ 3.588 Independent systems. E a c h 
l i q u i d coo led? e n g i n e sha l l b e p r o v i d e d 
-with a n i n d e p e n d e n t c o o l i n g s y s t e m . 
T h e c o o l i n g s y s t e m shal l b e so a r r a n g e d 
t ha t n o a i r o r v a p o r c a n b e t r a p p e d in! 

•any p o r t i o n o f t h e sy s t em, e x c e p t t h e e x 
p a n s i o n tank, e i the r d u r i n g fi l l ing o r 
d u r i n g o p e r a t i o n . 

§ 3.589 Coolant tank. A c o o l a n t t a n k ; 

s h a l l b e p r o v i d e d . T h e t a n k c a p a c i t y 
sha l l n o t be less t h a n 1 g a l l o n p l u s ' 
10 p e r c e n t o f t he c o o l i n g s y s t e m c a p a c i t y . 
C o o l a n t t a n k s sha l l b e c a p a b l e o f w i t h 
s t a n d i n g w i t h o u t f a i lu re a l l v ib ra t ion , 
iner t ia , a n d fluid l o a d s t o w h i c h t h e y 
m a y b e sub j ec t ed i n o p e r a t i o n . C o o l a n t 
t a n k s sha l l b e p r o v i d e d w i t h a n e x p a n 
s i o n s p a c e o f n o t less t h a n 10 p e r c e n t o f 
.the t o t a l c o o l i n g s y s t e m c a p a c i t y . I t 
s h a l l n o t b e poss ib le i nadve r t en t ly t o fill 
t h e e x p a n s i o n s p a c e w i t h t h e a i rp l ane in' 
; the n o r m a l g r o u n d a t t i tude . 

§ 3.590 Coolant tank tests. C o o l a n t 

t a n k tests sha l l b e t h e s a m e as fue l t a n k ' 
.tests ( see § 3 . 4 4 1 ) , e x c e p t as f o l l o w s : 

( a ) T h e 3.5 p o u n d s p e r squa re i nch 
p re s su re t es t o f § 3.441 ( a ) sha l l b e r e 
p l a c e d b y t he s u m o f t h e p ressure d e 
v e l o p e d d u r i n g t h e m a x i m u m u l t i m a t e 
a c c e l e r a t i o n w i t h a ful l t a n k o r a p r e s 
s u r e o f 3.5 p o u n d s p e r s q u a r e i n c h , 
w h i c h e v e r i s g rea t e r , p l u s t he m a x i m u m 
w o r k i n g p re s su re o f t he sys t em, 

( b ) I n t h e ca se o f t a n k s w i t h n o n -
m e t a l l i c l iners , t he test fluid sha l l b e 
c o o l a n t r a t h e r t h a n fue l a s spec i f ied i n 
§ 3.441 ( d ) , a n d t h e s l o sh t es t o n a s p e c i 
m e n l i ne r sha l l b e c o n d u c t e d w i t h c o o l 
a n t a t o p e r a t i n g t e m p e r a t u r e . 

§ 3,591 Coolant tank installation. 
C o o l a n t t a n k s shal l b e s u p p o r t e d i n a 
m a n n e r so a s t o d i s t r ibu te t h e tank;, 
l o a d s o v e r a l a r g e p o r t i o n o f t h e t a n k 
su r f ace . P a d s sha l l b e p r o v i d e d t o p r e 
v e n t c h a f i n g b e t w e e n t he t a n k a n d t h e 
suppor t . M a t e r i a l used f o r p a d d i n g 
shal l be n o n a b s o r b e n t o r sha l l b e t r ea t ed 
t o p r e v e n t t he a b s o r p t i o n o f i n f l a m m a b l e 
fluids. 

§ 3,592 Coolant tank filler connec
tion. C o o l a n t t a n k filler c o n n e c t i o n s 
sha l l b e m a r k e d a s spec i f ied i n § 3,767. 
P r o v i s i o n s sha l l b e m a d e t o p r e v e n t t h e 
e n t r a n c e o f spi l led c o o l a n t i n t o t h e c o o l -

. a n t t a n k c o m p a r t m e n t o r a n y p o r t i o n s 
of t he a i rp lane o t h e r t h a n the t a n k i t 
se l f . R e c e s s e d c o o l a n t filler c o n n e c t i o n s 
!shall b e d r a i n e d a n d t h e d r a i n sha l l d i s 
c h a r g e c l ea r o f a l l p o r t i o n s o f t h e a i r 
p l a n e . 

§ 3.593 Coolant lines, fittings, and 
accessories. C o o l a n t l ines sha l l c o m p l y 
w i t h t he p r o v i s i o n s o f § 3.550, e x c e p t 
ithat t h e ins ide d i a m e t e r o f t he e n g i n e 
j coo lan t in le t a n d ou t l e t l ines sha l l n o t 
: b e less t h a n the d i a m e t e r o f t he c o r r e 
s p o n d i n g e n g i n e in le t a n d ou t l e t c o n 
n e c t i o n s . 

§ 3.594 Coolant radiators. C o o l a n t 
r ad i a to r s sha l l b e c a p a b l e o f w i t h s t a n d 
i n g w i t h o u t fa i lure a n y v ib ra t ion , i ne r 
t ia , a n d c o o l a n t p ressure l o a d s t o w h i c h 
t h e y m a y n o r m a l l y be sub j ec t ed . R a d i 
a t o r s sha l l b e s u p p o r t e d i n a m a n n e r 
w h i c h wi l l p e r m i t e x p a n s i o n due to o p e r 
a t ing t e m p e r a t u r e s a n d p r e v e n t t he 
t r ansmi t t a l o f h a r m f u l v i b r a t i o n t o t h e 
r ad ia to r . I f t h e c o o l a n t e m p l o y e d is i n 
f l a m m a b l e , t h e a i r i n t a k e d u c t to t he 
c o o l a n t r a d i a t o r sha l l b e so l o c a t e d t h a t 
f l ames i ssu ing f r o m t h e n a c e l l e i n c a s e 
o f fire c a n n o t i m p i n g e u p o n the rad ia tor , 

§ 3.595 Cooling system drains. O n e 
o r m o r e d ra ins sha l l b e p r o v i d e d to p e r 
m i t d r a i n a g e o f t he ent i re c o o l i n g s y s 
t em, i n c l u d i n g t he c o o l a n t t ank , r a d i a 
tor , a n d t he e n g i n e , w h e n t he a i rp l ane is 
i n t he n o r m a l g r o u n d a t t i tude . D r a i n s 
sha l l d i s c h a r g e c l ea r o f a l l p o r t i o n s o f 
t he a i rp l ane a n d shal l b e p r o v i d e d w i t h 
m e a n s f o r pos i t ive ly l o c k i n g t h e d r a i n i n 
t he c l o s e d pos i t ion . C o o l i n g s y s t e m 
d ra ins sha l l b e acces s ib l e . 

§ 3.596 Cooling system instruments. 
S e e §§ 3.655, 3.670, a n d 3.671. 

INDUCTION S Y S T E M 

§ .3.605 General, ( a ) T h e e n g i n e a i r 
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i n d u c t i o n s y s t e m shall p e r m i t s u p p l y i n g 
a n adequa t e quan t i ty o f a i r to t h e e n g i n e 
u n d e r all c o n d i t i o n s o f o p e r a t i o n . 

( b ) E a c h e n g i n e shal l b e p r o v i d e d 
w i t h a t leas t t w o separa te a i r in take 
sources , e x c e p t t ha t i n t h e c a s e o f a n 
e n g i n e e q u i p p e d w i t h a fue l i n j e c t o r o n l y 
One a i r i n t a k e s o u r c e n e e d b e p r o v i d e d , 
i f t he a i r in take , o p e n i n g , o r pas sage is 
u n o b s t r u c t e d b y a s c reen , filter, o r o t h e r 
p a r t o n w h i c h i c e m i g h t f o r m a n d so-
res t r ic t t he a i r f low as t o affect adver se ly 
e n g i n e o p e r a t i o n . I t sha l l b e permiss ib le ; 
f o r p r i m a r y a i r in takes to o p e n w i t h i n 
t he c o w l i n g o n l y if t ha t p o r t i o n o f t h e 
c o w l i n g is i so la ted f r o m the e n g i n e a c c e s - . 
s o r y s e c t i o n b y m e a n s o f a f i re - res i s tan t 
id i aphragm o r i f p r o v i s i o n is m a d e t o p r e 
s e n t t he e m e r g e n c e o f backf i re f l ames . 
A l t e rna t e a i r in takes sha l l be l o c a t e d i n 
a she l t e red p o s i t i o n a n d shal l n o t o p e n ; 
w i t h i n t he c o w l i n g un less t h e y a r e so 
l o c a t e d tha t t he e m e r g e n c e o f b a c k f i r e 
f l ames wi l l n o t resul t i n a haza rd . S u p 
p l y i n g a i r t o t he e n g i n e t h r o u g h t h e 
a l t e rna te a i r i n t ake s y s t e m o f t h e c a r 
b u r e t o r a i r p r e h e a t e r sha l l n o t resul t i n 
t h e loss o f excess ive p o w e r i n a d d i t i o n to 
t h e p o w e r los t d u e t o t he r ise i n t he 
t e m p e r a t u r e o f t he air, 

[Amdt. 03-0, 11 F. B. 13386, Nov. 9, 1946, as 
amended by Amdt. 3-4, IB P. E. 6901, Deo. 15, 
1950] 

§ 3.606 Induction system de-icing, 
and anti-icing provisions. T h e e n g i n e 
a i r i n d u c t i o n s y s t e m shal l i n c o r p o r a t e 
m e a n s f o r t he p r e v e n t i o n a n d e l i m i n a 
t ion o f ice. a c c u m u l a t i o n s i n a c c o r d a n c e 
w i t h the . p r o v i s i o n s i n th i s sec t ion . I t 
sha l l b e d e m o n s t r a t e d t ha t c o m p l i a n c e 
w i t h t h e p rov i s ions o u t l i n e d i n t he f o l 
l o w i n g p a r a g r a p h s c a n b e a c c o m p l i s h e d 
w h e n t h e a i rp lane is o p e r a t i n g i n a i r a t a 
t e m p e r a t u r e o f 30° P. w h e n t h e a i r is f ree 
o f v is ible m o i s t u r e . 

( a ) A i rp l anes equ ipped w i t h sea leve l 
eng ines e m p l o y i n g c o n v e n t i o n a l ventur i ' 
c a rbu re to r s sha l l be p r o v i d e d wi th a p r e 
hea te r c a p a b l e o f p r o v i d i n g a h e a t r ise 
of 90° P. w h e n t he e n g i n e is o p e r a t i n g a t 
75 p e r c e n t o f i t s m a x i m u m c o n t i n u o u s 
p o w e r . 

( b ) A i rp l anes e q u i p p e d wi th a l t i tude 
eng ines e m p l o y i n g c o n v e n t i o n a l ven tu r i 
ca rbure to r s sha l l b e p r o v i d e d w i t h a p r e 
hea te r c a p a b l e o f p r o v i d i n g a h e a t r ise 
of 120° P. w h e n t he eng ine is o p e r a t i n g a t 
75 p e r c e n t o f its m a x i m u m c o n t i n u o u s 
p o w e r , 

( c ) A i rp l anes e q u i p p e d w i t h a l t i tude! 
eng ines e m p l o y i n g c a r b u r e t o r s w h i c h 
e m b o d y fea tures t e n d i n g to r e d u c e t he 
poss ib i l i ty o f i c e f o r m a t i o n shal l b e p r o 
v i d e d wi th a p r e h e a t e r c a p a b l e o f p r o 
v id ing a h e a t rise o f 100° P . w h e n t he 
e n g i n e is o p e r a t i n g a t 60 p e r c e n t o f its 
m a x i m u m c o n t i n u o u s p o w e r . H o w e v e r , 
t he p r e h e a t e r n e e d n o t p r o v i d e a- h e a t 
f i se i n e x c e s s o f 40° P. if a fluid d e - i c i n g 
s y s t e m Comply ing wi th t h e p rov i s ions o f 
S § 3.607-3.609 is a l so ins ta l led . 

( d ) A i rp l anes e q u i p p e d w i t h sea l eve l 
e n g i n e s e m p l o y i n g c a r b u r e t o r s which! 
e m b o d y fea tures t e n d i n g t o r e d u c e the) 
poss ib i l i ty o f i c e f o r m a t i o n shal l b e pro-

v ided w i t h a she l te red a l t e rna te s o u r c e 
o f a ir . T h e p r e h e a t supp l i ed t o th i s 
a l t e rna te a i r i n t a k e shal l b e n o t less 
t h a n t ha t p r o v i d e d b y t he e n g i n e c o o l i n g 
a i r d o w n s t r e a m o f t h e cy l inde r s . 
[Paragraph (d) amended by Amdt. 3-10, 18 

2213, Apr. 18, 1963] , 
§ 3.606-1 Induction system de-icing 

provisions (CAA policies which apply to 
§"3.606). ( a ) A series o f p ressure t y p e 
c a r b u r e t o r s f o r sma l l eng ines h a s b e e n 
d e v e l o p e d w h i c h i n c o r p o r a t e t h e f ea tu re 
o f i n j ec t ing fuel i n t o t he in t ake a i r a t a'. 
p o i n t d o w n s t r e a m f r o m t h e th ro t t l e a n d 
c a r b u r e t o r ventur i . T h i s f ea tu re t e n d s ' 
t o g r ea t l y r e d u c e t h e poss ib i l i ty o f i c e 
. fo rma t ion in t he e n g i n e i n d u c t i o n s y s 
t e m a n d t he resul ts o f ex tens ive tes t s 
h a v e d e m o n s t r a t e d t h e c a r b u r e t o r s t o b e 
re la t ive ly f ree o f i c i n g haza rds . 

( b ) I n o r d e r t o o u t l i n e t h e l im i t a t i ons 
o f o u r a p p r o v a l f o r t he e l i m i n a t i o n o f 
p r ehea t o n t he ca rbu re to r s , a n d t o p r o 
v ide w h a t a r e c o n s i d e r e d equ iva l en t 
sa fe ty m a r g i n s t h e f o l l o w i n g is s t ipu- ' 
l a t e d : 

( 1 ) T h i s a p p r o v a l app l i e s o n l y to s ea 
l eve l eng ines o f t he g e n e r a l p o w e r c l a s s 
w i t h w h i c h t h e la rges t o f these pressure 
c a r b u r e t o r s h a s b e e n tes ted. N o tests 
h a v e a s y e t b e e n c o n d u c t e d o n a n y a l t i 
t ude eng ines . T h e la rges t o f these c a r 
bu re to r s w h i c h h a s b e e n tes ted a t p r e s 
en t is a m o d e l w h i c h is i n t e n d e d f o r u s e 
o n e n g i n e s i n t h e gene ra l r a n g e o f a p 
p r o x i m a t e l y 220 h o r s e p o w e r . 

(2) Un les s t h e m a i n c a r b u r e t o r a i r 
i n t a k e is l o c a t e d i n a she l t e red p o s i t i o n 
w h e r e it is f ree f r o m i m p a c t i c i n g p o s 
sibil i t ies, a she l t e red a l t e rna te a i r i n t a k e 
s h o u l d b e p r o v i d e d e v e n t h o u g h t h e r e i s ; 

n o p r e h e a t e r . 

(C) D u r i n g tests o f t he n o n - i c i n g q u a l 
i t ies o f these ca rbu re to r s , i t w a s f o u n d 
t h a t i n s o m e cases p o o r id l ing o f t h e 
e n g i n e w a s e n c o u n t e r e d a n d th i s w a s a t 
t r i bu ted t o a poss ib le i c e f o r m a t i o n i n 
t h e i n t e rna l c a r b u r e t o r pa s sage w h i c h 
ac t s as t he a i r b l eed f o r t he m a i n d i s 
c h a r g e nozz le . A s a resul t , i t is neces sa ry 
t o p r o v i d e a sma l l in tensi f ier t ube t o 
supp ly h o t a i r to t he a i r b leed s ide o f t h e 
m a i n d i s c h a r g e nozz l e o n ins ta l l a t ion i n 
W h i c h t h e c a r b u r e t o r a n d a p o r t i o n o f 
t h e i n d u c t i o n s y s t e m a re e x p o s e d t o t he 
ex t e r i o r o f t he a i rp lane . W h e n the i n 
s ta l l a t ion is c o m p l e t e l y c o w l e d , t h e h o t 
a i r b l eed wi l l n o t b e neces sa ry . 
[Supp. 10, 16 P. B. 3292, Apr. 14, 1951] 

§ 3.607 Carburetor de-icing fluid flow 
rate. T h e s y s t e m shall b e c a p a b l e o f 
p r o v i d i n g e a c h e n g i n e w i t h a r a t e o f 
f luid flow, exp re s sed i n p o u n d s p e r h o u r , 
o f n o t less t h a n 2.5 m u l t i p l i e d b y t he 
square roo t , o f t h e m a x i m u m c o n t i n u o u s 
p o w e r o f t h e eng ine . T h i s flow shal l b e 
ava i lab le t o all eng ines s imu l t aneous ly . 
T h e fluid sha l l be i n t r o d u c e d i n to t he a i r 
i n d u c t i o n s y s t e m a t a p o i n t c lo se to,, 
a n d u p s t r e a m f r o m , t h e ca rbu re to r . 
T h e fluid sha l l b e i n t r o d u c e d i n a m a n 
n e r t o assure its equa l d i s t r ibu t ion o v e r 
t h e en t i re c ros s s e c t i o n o f t h e i n d u c t i o n 
.system ai r passages . 

13 .608 Carburetor fluid de-icing sys

tem capacity. T h e fluid d e - i c i n g s y s 
t e m c a p a c i t y sha l l n o t b e less t h a n t ha t 
r equ i red t o p r o v i d e fluid a t t he r a t e s p e c 
if ied i n § 3.607 f o r a t i m e equa l t o 3 
p e r c e n t o f t he m a x i m u m e n d u r a n c e o f ' 
t he a i rp lane . H o w e v e r , t he c a p a c i t y , 
n e e d n o t i n a n y c a s e e x c e e d t h a t r e 
qui red f o r 2 h o u r s o f o p e r a t i o n n o r sha l l 
i t b e less t h a n t h a t r e q u i r e d f o r 20 m i n 
utes o f o p e r a t i o n a t t he a b o v e flow ra te . 
I f t he ava i l ab l e p r e h e a t e x c e e d s 50° P . 
b u t is less t h a n 100° P. , it sha l l b e p e r 
miss ib le t o d e c r e a s e t he c a p a c i t y o f t h e 
s y s t e m i n p r o p o r t i o n t o t he h e a t r ise 
ava i l ab le i n e x c e s s o f 50° P . 

$ 3.609 Carburetor fluid de-icing sys
tem detail design. Ca rbu re to r fluid d e -
i c i n g sys t ems sha l l c o m p l y w i t h p r o 
v i s i o n s f o r t h e d e s i g n o f fue l sys tems , 
e x c e p t as spec i f ied i n §§ 3.607 a n d 3.608, 
un less s u c h p rov i s ions a r e man i fe s t ly i n 
a p p l i c a b l e . 

§ 3.610 Carburetor air preheater de-: 
sign. M e a n s shal l b e p r o v i d e d t o assure 
a d e q u a t e ven t i l a t i on o f t he ca rbu re to r 
a i r p r e h e a t e r w h e n t h e e n g i n e i s : 

b e i n g o p e r a t e d i n c o l d air. T h e p re - , 
h e a t e r sha l l b e c o n s t r u c t e d i n s u c h a 
m a r i n e r a s to p e r m i t i n s p e c t i o n o f e x 
haus t m a n i f o l d pa r t s w h i c h it s u r r o u n d s 
a n d a l s o t o p e r m i t i n s p e c t i o n o f c r i t i ca l 
p o r t i o n s o f t h e p r e h e a t e r i tself. 

§ 3.611 Induction system dticts. I n 
d u c t i o n s y s t e m d u c t s sha l l b e p r o v i d e d 
w i t h d ra ins w h i c h wi l l p r e v e n t t he a c 
c u m u l a t i o n o f fue l o r m o i s t u r e i n all n o r 
m a l g r o u n d a n d flight a t t i tudes . N o 
o p e n d r a i n s sha l l b e l o c a t e d o n t h e 
p re s su re s ide o f t u r b o - s u p e r c h a r g e r i n 
s ta l la t ions . D r a i n s sha l l n o t d i s c h a r g e 
i n a l o c a t i o n w h i c h wi l l cons t i t u t e a fire 
h a z a r d . D u c t s w h i c h a r e c o n n e c t e d t o 
c o m p o n e n t s o f t h e a i rp lane b e t w e e n 
w h i c h re la t ive m o t i o n m a y ex i s t sha l l i n 
c o r p o r a t e p r o v i s i o n s f o r flexibility. 

§ 3.612 Induction system screens. I f 
i n d u c t i o n s y s t e m sc reens are e m p l o y e d , 
t h e y shal l b e l o c a t e d u p s t r e a m f r o m t h e 
c a r b u r e t o r . I t sha l l n o t b e poss ib le f o r 
fue l to i m p i n g e u p o n t h e sc reen . S c r e e n s 
s h a l l n o t b e l o c a t e d i n p o r t i o n s o f t h e 
i n d u c t i o n s y s t e m w h i c h cons t i t u t e t he 
o n l y pas sage t h r o u g h w h i c h a i r c a n 
r e a c h t h e e n g i n e , unless t h e ava i l ab le 
p r e h e a t is 100° F. o r o v e r a n d t he s c r e e n 
is so l o c a t e d tha t it c a n b e d e - i c e d b y 
t he a p p l i c a t i o n o f hea t ed air. D e - i c i n g 
o f s c reens b y m e a n s o f a l c o h o l i n l i eu 
o f h e a t e d a i r sha l l n o t b e a c c e p t a b l e . 

E X H A U S T S Y S T E M 

§ 3.615 General, ( a ) T h e e x h a u s t 
s y s t e m shal l be c o n s t r u c t e d a n d a r 
r a n g e d i n s u c h a m a n n e r as t o assure 
t he sa fe d i sposa l o f e x h a u s t gases w i t h 
o u t t he ' ex is tence o f a h a z a r d o f fire o r 
c a r b o n m o n o x i d e c o n t a m i n a t i o n o f a i r i n 
p e r s o n n e l c o m p a r t m e n t s . 

<b) Un les s sui table p r e c a u t i o n s a r e 
t a k e n , e x h a u s t s y s t e m pa r t s sha l l n o t b e 
l o c a t e d i n c l o s e p r o x i m i t y to p o r t i o n s o f 
a n y sy s t ems c a r r y i n g i n f l a m m a b l e f luids 
o r v a p o r s n o r sha l l t h e y b e l o c a t e d u n d e r 
p o r t i o n s o f s u c h sy s t ems w h i c h m a y b e 
s u b j e c t t o l e a k a g e . A l l e x h a u s t s y s t e m 
c o m p o n e n t s sha l l b e s epa ra t ed f r o m a d -
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j a c e n t i n f l a m m a b l e ' po r t ions o f t he a i r - / 
p l a n e w h i c h a r e ou t s ide t h e e n g i n e c o m 
p a r t m e n t b y m e a n s o f fireproof shields . 
E x h a u s t gases sha l l n o t b e d i s c h a r g e d at 1 s e c t i o n ; 
a l o c a t i o n w h i c h wi l l c a u s e a g l a r e s e r i 
o u s l y a f fec t ing p i l o t v is ib i l i ty a t night , ; 
n o r sha l l t h e y d i s c h a r g e w i t h i n d a n g e r 
o u s p r o x i m i t y o f a n y fue l o r o i l system, 
d r a i n s . A l l e x h a u s t s y s t e m c o m p o n e n t s 
sha l l b e ven t i l a t ed t o p r e v e n t t he e x i s t 
e n c e o f p o i n t s o f excess ive ly h i g h t e m -
jMjratur'e. 

§ 3.816 . Exhaust, manifold. E x h a u s t 
m a n i f o l d s sha l l be m a d e o f f i reproof , c o r 
ro s ion - re s i s t an t mate r ia l s , a n d shal l i n 
c o r p o r a t e p rov i s ions t o p r e v e n t fa i lure 
d u e to t he i r e x p a n s i o n w h e n h e a t e d t o 
o p e r a t i n g t e m p e r a t u r e s . E x h a u s t m a n i 
f o l d s sha l l b e s u p p o r t e d i n a m a n n e r a d 
equa t e t o w i t h s t a n d all v i b r a t i o n a n d i n -
.ertia l o a d s t o w h i c h t h e y m i g h t b e s u b 
j e c t e d i n o p e r a t i o n . P o r t i o n s o f t he 
m a n i f o l d w h i c h a r e c o n n e c t e d to c o m 
p o n e n t s b e t w e e n w h i c h re la t ive m o t i o n 
m i g h t ex i s t sha l l i n c o r p o r a t e p r o v i s i o n s 
f o r flexibility. 

§ 3 . 6 1 7 Exhaust heat exchangers, ( a ) 
E x h a u s t h e a t e x c h a n g e r s sha l l b e c o n 
s t ruc t ed a n d ins ta l led in s u c h a m a n n e r 
a s t o assure the i r abi l i ty t o w i t h s t a n d 
w i t h o u t fa i lu re a l l v ib ra t ion , iner t ia , and . 
o t h e r l o a d s t o w h i c h t h e y m i g h t n o r - -
m a l l y b e sub j ec t e d . . H e a t e x c h a n g e r s 
shal l b e c o n s t r u c t e d o f ma te r i a l s w h i c h 
a re sui table f o r c o n t i n u e d o p e r a t i o n , a t 
h i g h t e m p e r a t u r e s a n d w h i c h are a d e 
qua te ly res i s tan t t o c o r r o s i o n d u e t o 
p r o d u c t s c o n t a i n e d i n e x h a u s t gases . 

( b ) P r o v i s i o n s sha l l b e m a d e f o r t h e 
i n s p e c t i o n o f all c r i t i ca l p o r t i o n s o f e x 
haus t h e a t e x c h a n g e r s , pa r t i cu l a r ly if & 
w e l d e d c o n s t r u c t i o n is e m p l o y e d . H e a t 
• exchanger s shall b e ven t i l a t ed u n d e r all 
c o n d i t i o n s i n w h i c h t h e y a re s u b j e c t to-
c o n t a c t w i th e x h a u s t gases . 

§ 3.618 Exhaust heat exchangers used 
in ventilating air heating systems. H e a t 
e x c h a n g e r s o f th i s t y p e shal l b e so c o n - , 
s t ruc ted as t o p r e c l u d e t he poss ib i l i ty of ' 
exhaus t gases e n t e r i n g t h e ven t i l a t ing 
a i r . 

FIRE W A L L AHD C O W L I N G 

§ 3.623 Fire walls. A l l eng ines , a u x 
i l ia ry p o w e r units , fuel b u r n i n g heaters , , 
a n d o t h e r c o m b u s t i o n e q u i p m e n t w h i c h , 
a r e i n t ended f o r o p e r a t i o n in flight s h a l l 
•be i so la ted f r o m the r e m a i n d e r o f t he 
a i rp l ane b y m e a n s o f fire wal l s , o r 
sh rouds , o r o t h e r equ iva len t m e a n s . 

% 3.623-1 Fire-proof materials for 
firewalls (CAA rules which apply to 
§ 3 . 6 2 3 ) , ( a ) T h e test f o r d e m o n s t r a t 
i n g c o m p l i a n c e wi th c r i te r ia f o r f i re
p r o o f m a t e r i a l o r c o m p o n e n t s sha l l s u b 
j e c t t he ma te r i a l o r un i t to a 2 ,000 :±50 o 

F . f l ame. S h e e t ma te r i a l s sha l l b e tested; 
b y s u b j e c t i n g a s a m p l e a p p r o x i m a t e l y 10 
i nches square to a S a m e f r o m a sui table 
burner . T h e flame shal l be l a rge e n o u g h 
t o m a i n t a i n t he r equ i red tes t t e m p e r a 
tu re o v e r a n a r ea a p p r o x i m a t e l y five: 
i n c h e s square , 

( b ) F i r ewa l l ma te r i a l s a n d fittings 
sha l l resist flame p e n e t r a t i o n f o r 15' 
minu te s . 

( c ) T h e f o l l o w i n g ma te r i a l s a r e c o n 

s ide red sa t i s f ac to ry f o r u s e In firewalls o r 
•shrouds w i t h o u t b e i n g tes ted as o u t l i n e d 
i n p a r a g r a p h s Ca) a n d ( b ) o f th i s 

(1) S ta in less s tee l shee t , 0.015 i n c h 
t h i c k . 

( 2 ) M i l d s tee l shee t c o a t e d w i t h a l u - ' 
m i n u m o r o t h e r w i s e p r o t e c t e d • against ; 
c o r r o s i o n , 0.018 i n c h th i ck . 

<3) T e r n e p la te , 0.018 i n c h th i ck . \ 
(4) M o n e l me ta l , 0.018 i n c h t h i c k . :j 
( 5 ) S tee l o r c o p p e r base a l l o y firewall 

fittings. 
fSupp. 10, 16 F. R. 3292, Apr. 14, 1951] ;! 

§ 3.624 Fire wall construction, (a);'! 
F i r e wal ls a n d s h r o u d s Shall b e c o n - : 
s t ruc ted i n such a m a n n e r t ha t n o haz- ; 
a r d o u s , quan t i ty o f air , fluids, o r f l ame ; 

c a n pass f r o m the eng ine c o m p a r t m e n t , 
t o o t h e r p o r t i o n s o f t h e a i rp l ane . A l l ' 
o p e n i n g s i n t h e fire wall, o r s h r o u d shal l 
be sea led w i t h c lose- f i t t ing fireproof' 
g r o m m e t s , bush ings , o r fire-wall fittings. 
O n s i n g l e - e n g i n e a i rp lanes us ing u n -

tsupereharged . eng ines , sea l ing pa r t s o f 
fire-resistant ma te r i a l sha l l b e a c c e p t a 
ble, p r o v i d e d t ha t t he e n g i n e installation-, 
iconta ins n o flammable fluid-carrying, 
c o m p o n e n t s o t h e r t h a n essent ia l fuel , 
l ines a n d oi l p ressure g a u g e l ines o r : 

• c o m p o n e n t s w h i c h a r e an in tegra l p a r t 
o f t he eng ine , a n d fu r the r p r o v i d e d t h a t 
t he o p e n i n g w h i c h m i g h t resul t i n c a s e o f 
Are w o u l d n o t i nvo lve a se r ious h a z a r d , 
f r o m the s t a n d p o i n t o f flame p r o p a g a 
t i o n to t he she l t e red s ide o f t h e fire wal l . 

( b ) F i r e wal ls a n d s h r o u d s sha l l be ' 
c o n s t r u c t e d o f f i r ep roo f m a t e r i a l and ' 
sha l l b e p r o t e c t e d aga ins t c o r r o s i o n s 
T h e f o l l o w i n g ma te r i a l s h a v e b e e n found , 
to c o m p l y w i t h th i s r e q u i r e m e n t : 

( 1 ) H e a t - a n d c o r r o s i o n - r e s i s t a n t 
f s t ee l 0.015 i n c h t h i ck , 

(2) L o w c a r b o n steel , su i tab ly p r o 
t ec t ed aga in s t c o r r o s i o n , 0.018 i n c h t h i c k ' 
{Amdt. 03-0, 11 F. R. 13386, Nov. 9, 1946, as-
amended by Amdt. 3-7, 17 F. R. 1087i Feb, 5, : 

1952] 

§ 3.625 Cowling, ( a ) C o w l i n g s h a l l 
be c o n s t r u c t e d a n d s u p p o r t e d in s u c h a; 
m a n n e r as t o b e c a p a b l e o f res is t ing all 

fvibrat ion, iner t ia , a n d air l o a d s t o w h i c h 1 

it m a y n o r m a l l y b e sub j ec t ed . P r o v i 
s i o n shal l b e m a d e t o p e r m i t r a p i d a n d 
complete^ d r a i n a g e o f all p o r t i o n s o f t h e ; 
c o w l i n g i n a i l n o r m a l g r o u n d a n d flight 
a t t i tudes . Dra in s sha l l n o t d i s c h a r g e 
i n l oca t i ons cons t i t u t i ng a fire h a z a r d . 

<b) C o w l i n g shal l b e c o n s t r u c t e d o f 
fire-resistant mate r ia l . A l l p o r t i o n s o f 
t h e a i rp l ane l y i n g b e h i n d o p e n i n g s i n 
t he e n g i n e c o m p a r t m e n t c o w l i n g s h a l l 
a l so b e c o n s t r u c t e d o f fire-resistant m a 
ter ia ls f o r a d i s t a n c e o f a t l eas t 24 i n c h e s 
.aft o f s u c h o p e n i n g s , P o r t i o n s o f c o w l 
i n g w h i c h are sub j ec t ed t o h i g h t e m p e r 
a tures due t o p r o x i m i t y t o exhaus t s y s 
t e m p o r t s o r e x h a u s t gas i m p i n g e m e n t 
sha l l b e c o n s t r u c t e d o f fireproof m a 

t e r i a l . 

P O W E R - P L A N T CONTROLS AND ACCESSORIES; 

CONTROLS 

S 3.627 Power-plant controls. P o w 

e r - p l a n t c o n t r o l s sha l l c o m p l y w i t h the" 
p r o v i s i o n s o f §§ 3.384 arid 3.762. C o n - ; 
t ro l s sha l l m a i n t a i n a n y n e c e s s a r y p o s i 
t i o n w i t h o u t c o n s t a n t a t t e n t i o n , b y t h e 
flight p e r s o n n e l a n d sha l l n o t t e n d to] 
c r e e p d u e t o c o n t r o l l o a d s o r v ib ra t i on . 
F l e x ib l e c o n t r o l s sha l l b e o f a n . a c c e p t -
ab le t ype . C o n t r o l s sha l l h a v e adequa t e -
s t r e n g t h a n d r ig id i ty t o w i t h s t a n d o p e r 
a t ing loads w i t h o u t fa i lu re o r excess ive 
re f lec t ion . 
[Amdt. 03-0, 11 F. R. 13386, Nov. 9,. 1946, as ; 

amended by Amdt. 3-7, 17 F. R. 1087, Feb. 6, 
1952] 

§ 3.628 Throttle controls. A throt t le; 
c o n t r o l sha l l b e p r o v i d e d t o g i v e i n d e 
p e n d e n t c o n t r o l f o r e a c h eng ine . T h r o t 
t le c o n t r o l s sha l l afford a pos i t ive a n d 
i m m e d i a t e l y r e spons ive m e a n s o f c o n - ; 
t ro l l ing t he e n g i n e ( s ) . T h r o t t l e c o n 
t ro l s sha l l b e g r o u p e d a n d a r r a n g e d i n 
s u c h a m a n n e r as t o p e r m i t separa te 
c o n t r o l o f e a c h e n g i n e a n d a l so s i m u l 
t a n e o u s c o n t r o l o f all eng ines . 

§ 3.629 Ignition switches. Ign i t ion ; 
swi t ches sha l l p r o v i d e c o n t r o l f o r e a c h : 

Ign i t i on c i r cu i t o n e a c h eng ine . I t sha i r 
b e poss ib le t o shu t off q u i c k l y al l i g n i 
t i o n o n m u l t i e n g i n e a i rp lanes , e i the r b y 
g r o u p i n g o f t h e i nd iv idua l swi t ches or : 
b y p r o v i d i n g a m a s t e r i gn i t i on c o n t r o l . 
I f a mas t e r c o n t r o l is p r o v i d e d , su i t ab le 
m e a n s shal l b e i n c o r p o r a t e d t o p r e v e n t 
its i n a d v e r t e n t o p e r a t i o n . 

: § 3.630 Mixture controls. I f m i x t u r e 
c o n t r o l s a r e p r o v i d e d , a s epa ra t e c o n 
t ro l Shall b e p r o v i d e d f o r e a c h e n g i n e . 
T h e c o n t r o l s sha l l b e g r o u p e d a n d a r 
r a n g e d i n s u c h a m a n n e r as t o p e r m i t 
b o t h s epa ra t e a n d s i m u l t a n e o u s c o n t r o l 
o f a l l engines , 

§ 3.631 Propeller speed and pitch 
controls. (See a l s o § 3.421 ( a ) . ) I f p r o 
pe l l e r speed o r p i t c h c o n t r o l s a r e p r o 
v ided , t h e c o n t r o l s shal l b e g r o u p e d a n d 
a r r a n g e d i n s u c h a m a n n e r a s t o p e r m i t 
c o n t r o l o f a l l p rope l l e r s , b o t h s epa ra t e ly ' 
a n d toge the r . T h e c o n t r o l s sha l l p e r 
mit r e a d y s y n c h r o n i z a t i o n o f a l l p r o 
pel lers o n m u l t i e n g i n e a i rp lanes . 

§ 3.632 Propeller feathering controls. 
I f p r o p e l l e r f e a t h e r i n g c o n t r o l s a r e 
p r o v i d e d , a separa te c o n t r o l sha l l b e 
p r o v i d e d f o r e a c h p rope l l e r . P rope l l e r 
f e a t h e r i n g c o n t r o l s sha l l be p r o v i d e d 
w i t h m e a n s t o p r even t i nadve r t en t 
o p e r a t i o n . 

§ 3.633 Fuel system controls. Fue l 
s y s t e m c o n t r o l s sha l l c o m p l y w i t h r e 
qu i r emen t s o f § 3.551 ( c ) . 

§ 3.634 Carburetor air preheat con
trols. S e p a r a t e c o n t r o l s sha l l b e p r o - , 
v ided t o r egu la t e t he t e m p e r a t u r e o f ' 
t he c a rbu re to r a i r f o r e a c h e n g i n e . 

ACCESSORIES ' • • . • • -

§ 3.635 Power-plant accessories. En- : 
g i n e - d r i v e n acces so r i e s sha l l b e o f a t y p e 
sa t i s f ac to ry f o r ins ta l la t ion o n t he en - . 

• g i n e i n v o l v e d a n d shal l uti l ize t he p r o v i 
s ions m a d e o n t h e eng ine fo r t he 
m o u n t i n g o f s u c h uni t s . I t e m s o f e l e c 
t r ica l e q u i p m e n t s u b j e c t t o a r c i n g o f 
spa rk ing shal l be ins ta l led so a s t o m i n i 
m i z e .the noss ib i l i ty o f the i r c o n t a c t w i t h 
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ft 3.636 Engine battery ignition sys
tems. Ca) B a t t e r y i g n i t i o n sys t ems shall] w 

b e s u p p l e m e n t e d w i t h a g e n e r a t o r w h i c h meats. 
is a u t o m a t i c a l l y m a d e ava i lab le as ani 
a l t e rna te s o u r c e o f e lec t r i ca l e n e r g y tdj 
p e r m i t c o n t i n u e d e n g i n e o p e r a t i o n i n t h e , 
e v e n t o f the d e p l e t i o n o f a n y bat tery , 

<b) T h e c a p a c i t y o f ba t te r ies a n d g e n 
e ra to r s sha l l b e sufficient t o m e e t t he s i 
m u l t a n e o u s d e m a n d s o f t he e n g i n e i g n i 
t i on s y s t e m a n d t he grea tes t d e m a n d s of, 
a n y o f t h e a i rp lane ' s e l ec t r i ca l s y s t e m 
c o m p o n e n t s w h i c h m a y d r a w e lec t r i ca l 
e n e r g y f r o m t he s a m e s o u r c e . C o n s i d 
e r a t i on shal l be g i v e n t o t h e c o n d i t i o n o f 
a n i nope ra t i ve gene ra to r , a n d t o t h e c o n -
jdi t ion o f a c o m p l e t e l y dep l e t ed b a t t e r y 
jwhen t he g e n e r a t o r is r u n n i n g a t i ts n o r 
m a l o p e r a t i n g speed . I f o n l y o n e ba t - , 
t e ry is p rov ided , c o n s i d e r a t i o n shal l a lso: 
(be g iven to . t he c o n d i t i o n i n w h i c h t h e 
ba t t e ry is c o m p l e t e l y dep l e t ed a n d t h e 
g e n e r a t o r is o p e r a t i n g a t id l ing speed . 

1 ( c ) M e a n s shal l b e p r o v i d e d t o w a r n . 
t h e a p p r o p r i a t e flight p e r s o n n e l if m a l 
f u n c t i o n i n g o f a n y pa r t o f t h e e l e c 
t r ica l s y s t e m is c a u s i n g t he c o n t i n u o u s ( 

d i s c h a r g i n g o f a ba t t e ry u s e d f o r e n 
g i n e i gn i t i on . ( S e e 5 3.629 f o r ignit ion. ; 
W i t c h e s . ) 

POVVER-PLANT FIRE PROTECTION 

§ 3.637 Power-plant fire protection. 
SUITABLE M E A N S SHALL BE PROVIDED TO SHUT 
OFF THE FLOW I N ALL LINES CARRYING F L A M M A -
JBLE FLUIDS-INTO THE ENGINE COMPARTMENT 
ON MULTIENGINE AIRPLANES REQUIRED TO 
COMPLY WITH THE PROVISIONS OF § 3.85 ( B ) . 

[AMDT. 3 - 4 , 1 5 F . B , 8902, DEC. 1 5 , 1 9 5 0 ] 

SUBPART F—EQUIPMENT 

SOTMCE: I I 3 .651 TO 3 . 7 2 8 CONTAINED IN CIVIL 
AIR REGULATIONS, AMENDMENT 0 3 - 0 , 11 F. R. 
1 3 3 9 3 , NOV. 9 , 1 9 4 6 , EXCEPT AS OTHERWISE NOTED. 

§ 3.651 General. T H E EQUIPMENT SPEC
IFIED I N § 3.655 SHALL BE THE M I N I M U M I N 
STALLED W H E N THE AIRPLANE IS SUBMITTED 
TO DETERMINE ITS COMPLIANCE WITH THE 
AIRWORTHINESS REQUIREMENTS. S U C H A D D I 
TIONAL EQUIPMENT AS IS NECESSARY FOR a 
SPECIFIC TYPE OF OPERATION IS SPECIFIED I N 
OTHER PERTINENT PARTS OF THIS SUBCHAPTER,: 
BUT, WHERE NECESSARY, ITS INSTALLATION A N D 
THAT OF THE ITEMS MENTIONED I N § 3.655 IS 
COVERED B Y THIS PART. 

§ 3.652- Functional and installatzanal 
requirements. E A C H I T E M OF EQUIPMENT 
W H I C H IS ESSENTIAL TO THE SAFE OPERATION.; 
OF THE AIRPLANE SHALL BE FOUND B Y THE:; 
ADMINISTRATOR TO PERFORM ADEQUATELY THE£ 
FUNCTIONS FOR W H I C H IT IS TO BE USED, SHALL; 
FUNCTION PROPERLY W H E N INSTALLED, A N D 
SHALL BE ADEQUATELY LABELED AS TO ITS I D E N 
TIFICATION, FUNCTION, OPERATIONAL LIMITA-: 
TIONS, OR A N Y COMBINATION OF THESE, 
WHICHEVER IS APPLICABLE. 
[AMDT. 0 3 - 0 , 1 1 F . R . 13393 , NOV. 9 , 1946 , AS 

•AMENDED BY AMDT. 3 - 9 , 1 7 F . E . -11631 , DEO. 
20, 1 9 5 2 ] 

B A S I C E Q U I P M E N T ] 

5 3.655. Required basic equipment-

planer . 
( a ) Flight and navigational instru-

(1) A i r - s p e e d i n d i c a t o r ( see 
I 3.663). 

(2) A l t i m e t e r . . 
(3) M a g n e t i c d i r e c t i o n i n d i c a t o r (see 

§3.666). 
( b ) Power-plant instruments—(1) F o r 

each engine or tank, ( i ) Fue l quan t i t y 
i n d i c a t o r ( see § 3.672). 

( i i ) O i l p ressure i nd i ca to r . 
( i i i ) Oi l t e m p e r a t u r e i n d i c a t o r . 
( i v ) T a c h o m e t e r . 
(2) For each engine or tank (if re

quired in reference section), ( i ) C a r 
b u r e t o r a i r t e m p e r a t u r e i n d i c a t o r ( see 
§ 3.676). 

( i i ) C o o l a n t t e m p e r a t u r e i n d i c a t o r ( if 
l i q u i d - c o o l e d eng ines u s e d ) . 

( i i i ) C y l i n d e r h e a d t e m p e r a t u r e i n - : 

d i c a t o r ( see § 3.675). 
( i v ) Fue l p ressure i n d i c a t o r ( if p u m p -

jfed e n g i n e s u s e d ) . 
( v ) M a n i f o l d pressure i n d i c a t o r ( if 

•altitude eng ines u s e d ) . 
(v i ) O i l quan t i t y i n d i c a t o r ( see 

§3.674). 
( c ) Electrical equipment (if required 

by reference section). (1) M a s t e r s w i t c h 
a r r a n g e m e n t ( see §3.688). 

(2) A d e q u a t e sou rce ( s ) o f e lec t r i ca l 
e n e r g y (see §§ 3.682 a n d 3.685). 

(3) E lec t r i ca l p r o t e c t i v e dev ices (see 
§3.690). 

( d ) Miscellaneous equipment. ( I V 
A p p r o v e d safe ty bel ts f o r a l l o c c u p a n t * 
(see § 3.715). ' 

. . . . _ (. 
(2) A i r p l a n e F l i g h t M a n u a l i f r equ i r ed 

b y § 3.777, 
[Subparagraph (2) amended by Amdt. 3-10, 
18 F. R. 2213, Apr, 18, 19B31 

I N S T R U M E N T S ; INSTALLATION 

GENERAL 

§ 3.661 • Arrangement and visibility1 

of instrument installations, ( a ) Flight, : 
n a v i g a t i o n , a n d p o w e r - p l a n t i n s t rumen t s 
for. use b y e a c h p i lo t sha l l b e eas i ly v i s 

i b l e t o h i m . 
'. ( b ) O n m u l t i e n g i n e a i rp lanes , i d e n 

t i c a l p o w e r - p l a n t i n s t rumen t s f o r thel 
s e v e r a l eng ines sha l l b e so l o c a t e d a s to; 
p r e v e n t a n y c o n f u s i o n as t o t he engines ; 
t o w h i c h t h e y re la te . 

§ 3.662 Instrument panel vibration-
characteristics. V i b r a t i o n c h a r a c t e r - ; 
. istics o f t he i n s t r u m e n t p a n e l sha l l - no t ' 
b e s u c h as t o i m p a i r t he a c c u r a c y o f the j 
i n s t r u m e n t s o r to c a u s e . d a m a g e to t h e m , ' 

FLIGHT AND NAVIGATIONAL INSTRUMENTS 

§ 3.663 Air-speed indicating system. 
: T h i s s y s t e m sha l l b e s o ins ta l l ed t h a t 
t he a i r - s p e e d i n d i c a t o r sha l l i n d i c a t e 
t rue a i r s p e e d a t sea l eve l u n d e r s tand- ; 
a r d c o n d i t i o n s t o w i t h i n a n a l l o w a b l e in-i 

^stal lat ional e r r o r o f n o t m o r e t h a n p l u s 
o r m i n u s 3 p e r c e n t o f t he ca l i b r a t ed a i r 

T h e . f o l l o w i n g t ab l e s h o w s t he basicn s p e e d o r 5 m i l e s p e r h o u r , w h i c h e v e r is 

; greater , t h r o u g h o u t t he o p e r a t i n g r a n g e 
o f t he a i rp l ane w i t h flaps u p f r o m Vc t o 
1.3 Vi1 a n d wi th flaps d o w n a t 1.3 V « r 

T h e c a l i b r a t i o n sha l l b e m a d e i n flight. 

§ 3.664 Air-speed indicator marking. 
T h e a i r - s p e e d i n d i c a t o r sha l l be m a r k e d 
as speci f ied i n § 3.757. 

§ 3.665 Static air vent system. A l l 
i n s t rumen t s p r o v i d e d w i t h s ta t ic a i r case-
c o n n e c t i o n s sha l l b e so ven t ed t h a t t h e 
in f luence o f a i rp lane speed , t he o p e n i n g 
a n d c l o s i n g o f w i n d o w s , a i r - f low va r i a 
t ion , mois tu re , o r o t h e r f o r e i g n m a t t e r 
will n o t ser ious ly affect t he i r a c c u r a c y . 

§ 3.666 Magnetic direction indicator. 
T h e m a g n e t i c d i r e c t i o n i n d i c a t o r sha l l 
b e so ins ta l l ed t h a t i t s a c c u r a c y shal l 
n o t b e excess ive ly a f fec ted b y t h e a i r 
p l ane ' s v i b r a t i o n o r m a g n e t i c fields.-
Af t e r t h e d i r e c t i o n i n d i c a t o r h a s b e e n 
c o m p e n s a t e d , t h e ins ta l l a t ion shal l b e 
s u c h t h a t t h e dev i a t i on i n leve l flight 
d o e s n o t e x c e e d 10 d e g r e e s o n a n y h e a d 
ing . A sui table ca l i b r a t i on p l a c a r d shal l 
b e p r o v i d e d a s spec i f ied i n § 3.758. 

§ 3.667 Automatic pilot system. I f 
a n a u t o m a t i c p i lo t s y s t e m is ins ta l l ed : 

( a ) T h e a c t u a t i n g ( se rvo) dev ices 
sha l l he o f s u c h d e s i g n t ha t t h e y c a n , 
w h e n necessa ry , b e pos i t ive ly d i s e n g a g e d 
f r o m o p e r a t i n g t h e c o n t r o l s y s t e m o r b e 
o v e r p o w e r e d b y t he h u m a n p i lo t t o e n 
ab le h i m t o m a i n t a i n sa t i s fac to ry c o n 
t ro l o f t he a i rp lane . 

( b ) A sa t i s fac to ry m e a n s shal l b e p r o 
v i d e d t o i n d i c a t e read i ly t o t h e p i lo t the-
' a l i gnmen t o f t h e ac tua t ing d e v i c e i n 
re l a t i on t o t h e c o n t r o l s y s t e m w h i c h i t 
ope ra te s , e x c e p t w h e n a u t o m a t i c s y n 
c h r o n i z a t i o n i s p r o v i d e d . 

( c ) T h e m a n u a l l y o p e r a t e d c o n t r o l ( s ) 
f o r t he sys tem ' s o p e r a t i o n shal l b e r e a d 
i ly acces s ib l e to t he p i l o t . 

( d ) T h e a u t o m a t i c p i l o t s y s t e m sha l l 
b e o f such d e s i g n a n d so ad jus ted t h a t 
i t c a n n o t p r o d u c e l o a d s i n t h e control -
s y s t e m a n d su r faces g rea te r t h a n t h o s e 
f o r w h i c h t h e y w e r e des igned . 

§ 3.668 Gyroscopic indicators. A l l 
g y r o s c o p i c i n s t rumen t s ins ta l led i n a i r 
p l a n e s i n t e n d e d f o r o p e r a t i o n u n d e r i n 
s t r u m e n t f l ight ru les sha l l de r ive the i r 
e n e r g y f r o m a p o w e r sou rce o f sufficient 
c a p a c i t y t o m a i n t a i n the i r r equ i red a c -
I 

c u r a c y a t a l l a i r p l a n e speeds a b o v e t h e 
b e s t " r a t e - o f - c l i m b speed . T h e y shal l b e 
Instal led t o p r e c l u d e m a l f u n c t i o n i n g due 
t o ra in , o i l , a n d o t h e r d e t r i m e n t a l e l e 
m e n t s . M e a n s shal l be p r o v i d e d f o r 
i n d i c a t i n g t h e a d e q u a c y o f t he p o w e r 
b e i n g suppl ied t o e a c h o f t he ins t ru 
m e n t s . I n add i t i on , t he f o l l o w i n g p r o 
v i s ions sha l l be a p p l i c a b l e t o m u l t i e n g i n e 
a i rp l anes : 

( a ) T h e r e sha l l b e p r o v i d e d a t l eas t 
t w o i n d e p e n d e n t sou rces o f p o w e r , a 
m a n u a l o r a n a u t o m a t i c m e a n s f o r s e 
lec t ing t h e p o w e r source , a n d a m e a n s 
f o r i n d i c a t i n g t h e a d e q u a c y o f t he p o w e r 
b e i n g suppl ied b y e a c h s o u r c e . 

( b ) T h e ins ta l l a t ion a n d p o w e r s u p 
p l y sys t ems shal l b e s u c h t h a t fa i lure o f 
o n e i n s t r u m e n t o r o f t he e n e r g y supp ly 
f r o m o n e sour.ce wi l l n o t in t e r f e re w i t h 

http://sour.ce
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t h e "proper supp ly o f e n e r g y t o t h e r e 
m a i n i n g i n s t rumen t s o r f r o m Jhe o t h e r 
s o u r c e . 
[Amdt . 3-7, 17 P. R. 1087, Feb." 5, 1952] 

§ 3.669 Flight director instrument. 
I f a f l igh t d i r e c t o r i n s t r u m e n t is i n 
s ta l led , i ts ins t a l l a t ion sha l l n o t affect 
t h e p e r f o r m a n c e a n d a c c u r a c y o f t h e r e 
qu i r ed in s t rumen t s . A m e a n s f o r d i s 
c o n n e c t i n g t h e f l igh t d i r e c t o r i n s t ru 
m e n t f r o m the r equ i red i n s t rumen t s o r 
t he i r ins ta l la t ions sha l l b e p r o v i d e d . 

(Amdt. 3-7, 17 F. B. 1087, Feb. 5. 1B62J 

POWER-PLANT. INSTRUMENTS 
§ 3.670 Operational markings, la-

s t r u m e n t s sha l l b e m a r k e d a s spec i f ied i n 
5 3.759. 

13 .671 Instrument l i n e s . P o w e r -
p l a n t i n s t r u m e n t l ines sha l l c o m p l y withj 
t h e p r o v i s i o n s o f § 3.550. I n addi t ion, : 
i n s t r u m e n t l ines c a r r y i n g in f l ammable : 
f luids o r gases u n d e r p ressure sha l l b e 
p r o v i d e d w i t h r e s t r i c t ed or i f ices o r o t h e r 
sa fe ty d e v i c e s a t t h e s o u r c e o f t h e p r e s 
s u r e t o p r e v e n t e s c a p e o f e x c e s s i v e fluid 
o r g a s i n c a s e o f l ine fa i lu re . 

§ 3 . 6 7 2 Fuel q u a n t i t y indicator. 
M e a n s shal l b e p r o v i d e d t o i n d i c a t e t o 
t he f l igh t p e r s o n n e l t he quan t i t y o f fue l 
i n e a c h t a n k d u r i n g f l ight . T a n k s , t h e 
ou t le t s a n d a i r s p a c e s o f w h i c h a re i n t e r 
c o n n e c t e d , m a y b e c o n s i d e r e d as o n e 
t a n k a n d n e e d n o t b e p r o v i d e d w i t h s e p 
a ra t e i n d i c a t o r s . E x p o s e d s igh t g a u g e s 
sha l l b e so ins ta l led a n d g u a r d e d as to 
p r e c l u d e t he poss ib i l i ty o f b r e a k a g e o r 
' damage . S i g h t g a u g e s w h i c h f o r m a 
t r a p i n w h i c h w a t e r c a n c o l l e c t a n d 
freeze sha l l b e p r o v i d e d w i t h m e a n s toj 

; pe rmi t d r a i n a g e : o n t h e g r o u n d . Fuel ; 
.quant i ty g a u g e s sha l l b e c a l i b r a t e d t o ' 
; r e a d z e r o du r ing leve l f l ight w h e n the . 
quan t i ty o f fuel r e m a i n i n g i n t h e t a n k 
•is equa l t o t h e u n u s a b l e fue l supp ly a s 
'def ined b y § 3.437. Fue l g a u g e s n e e d n o t 
b e p r o v i d e d f o r sma l l aux i l i a ry t a n k s 
w h i c h a r e u s e d o n l y to t r ans f e r fue l t o 
' o the r t anks , p r o v i d e d t h a t t h e re la t ive 
size o f t h e tanks , t he r a te o f fuel t r a n s 
fer , a n d t h e i n s t r u c t i o n s . p e r t a i n i n g to.; 
t h e use o f t h e t a n k s a r e a d e q u a t e to 
g u a r d aga in s t o v e r f l o w a n d to a s sume 
t ha t t he c r e w wi l l r e c e i v e p r o m p t w a r n 
i n g i n c a s e t r ans fe r is n o t b e i n g a c h i e v e d 
as i n t ended . 

[Amdt. 3-4, 15 F. R . 8902, Dec. 15, 1950] 

§ 3.672-1 Means to indicate fuel 
quantity (CAA policies which apply to-, 
. § 3 . 6 7 2 ) . T h e A d m i n i s t r a t o r wi l l a c 
cep t , a s a " m e a n s t o i n d i c a t e t o t h e f l ight 
pe r sonne l t h e quan t i ty o f fue l i n each, 
t ank du r ing flight," a fue l t a n k cal l 
b r a t e d to r e a d i n e i the r ga l l ons or: 
p o u n d s , p r o v i d i n g t h e g a u g e is clearly! 
m a r k e d to i n d i c a t e w h i c h sca le is . b e i n g 
used. 
[Supp. 1, 12 F. R. 3438, May 23, .1947, as 
amended by Amdt. 1,14 F. R, 36, Janl 5P1949] 

1 3.673 Fuel flowmeter system; 
W h e n a fuel flowmeter s y s t e m is in
s ta l led i n t he fuel l i n e ( s ) , t h e m e t e r i n g 
c o m p o n e n t sha l l b e o f s u c h d e s i g n as t o 
i n c l u d e a su i tab le m e a n s f o r b y p a s s i n g 
t h e fue l supp ly i n t h e e v e n t t h a t mal-

f u n c t i o n i n g oT t h e ' m e t e r i n g c o m p o n e n t 
offers a seve re r e s t r i c t ion t o fue l f low. 

§ 3.674 Oil q u a n t i t y indicator. 
G r o u n d m e a n s , s u c h as a s t i ck g a u g e , 
sha l l b e p r o v i d e d t o i n d i c a t e t h e quant i ty ' 
o f o i l i n e a c h t ank . I f a n oi l t r ans fe r 
s y s t e m o r a reserve o i l supp ly s y s t e m is; 
ins ta l led , m e a n s sha l l b e p r o v i d e d t o in - ' 
d i c a t e t o t he flight p e r s o n n e l d u r i n g 
f l igh t t h e quan t i ty o f o i l i n e a c h t ank . 

§ 3.675 Cylinder head temperature 
indicating system for air-cooled en
gines. A c y l i n d e r h e a d t e m p e r a t u r e i n 
d i c a t o r sha l l b e p r o v i d e d f o r e a c h e n g i n e 
o n a i rp lanes e q u i p p e d w i t h c o w l flaps.: 
I n t h e c a s e o f a i rp l anes w h i c h d o n o t 
h a v e c o w l f laps, a n i n d i c a t o r sha l l b e 
p r o v i d e d i f c o m p l i a n c e w i t h t he p r o v i 
s ions o f § 3.581 is d e m o n s t r a t e d a t a 
s p e e d i n excess o f t he speed o f b e s t r a t e 
o f c l i m b . 

§ 3.676 Carburetor- air temperature 
indicating system. A c a r b u r e t o r a i r 
t e m p e r a t u r e i nd i ca t i ng s y s t e m shaU b e 
p r o v i d e d f o r e a c h -altitucfe engine., 
e q u i p p e d w i t h a p r e h e a t e r w h i c h is cap
ab le o f p r o v i d i n g a h e a t rise i n exces s o f 
60° F. 

ELECTRICAL S Y S T E M S AND E Q U I P M E N T 

§ 3.631 Installation, ( a ) E lec t r i ca l 
sy s t ems i n a i rp lanes sha l l b e f r ee f r o m 
h a z a r d s i n themse lves , i n the i r m e t h o d o f 
"opera t ion , a n d i n t he i r effects- o n o t h e r 
'parts o f t he a i rp l ane . E l e c t r i c a l e q u i p 
m e n t sha l l b e o f a t y p e a n d d e s i g n a d e 
qua t e f o r Hie use i n t e n d e d ; E lec t r i ca l 
sys tems shal l b e ins ta l led i n s u c h a man-
n e r t ha t ' t hey a r e su i tab ly p r o t e c t e d f r o m ; 

fuel , o i l , wa te r , o t h e r d e t r i m e n t a l sub 
s tances , a n d m e c h a n i c a l d a m a g e . 

( b ) I t e m s o f e lec t r i ca l e q u i p m e n t re 
qu i r ed f o r a speci f ic t y p e o f o p e r a t i o n a r e 
l i s ted i n o the r p e r t i n e n t pa r t s o f this, 
s u b c h a p t e r . 

§ 3.681-1 Shielding of flare circuits 
\(CAA policies which apply to § 3.681) 
F l a r e c i r cu i t s s h o u l d b e sh ie lded o r sep
a r a t e d f r o m o t h e r c i r cu i t s f a r e n o u g h t o 
p r e c l u d e i n d u c t i o n o f o t h e r c u r r e n t i n t o 
f la re c i rcu i t . 
[Supp. 10, 16 P. R. 3292, Apr. 14, 1951] 

~ " BATTERIES 

' § 3.682 Batteries. W h e n a n i t e m of! 
e l ec t r i ca l e q u i p m e n t w h i c h is essential 1: 
to t he s a f e o p e r a t i o n o f t h e a i rp l ane is; 
ins ta l led , t h e ba t t e ry r equ i red shal l have; 
(sufficient c a p a c i t y t o s u p p l y t he elec-
itrical p o w e r necessa ry f o r d e p e n d a b l e 
o p e r a t i o n o f t he c o n n e c t e d e l e c t r i c a l 
e q u i p m e n t . 

S 3.682-1 Dry-cell batteries (CAA 
policies which apply to § 3 .6*2) . W h e n 
a ba t t e ry is ins ta l led t o p r o v i d e p o w e r 
f o r e lec t r i ca l e q u i p m e n t w h i c h is es
sent ia l to t h e s a f e o p e r a t i o n o f t h e 
a i rp lane , i t s h o u l d b e o f a t y p e w h o s e 
p re - f l i gh t s ta te o f c h a r g e c a n r ead i ly 
b e d e t e r m i n e d b y s imp le a n d re l iab le 
m e a n s . D r y - c e l l ba t te r ies a r e n o t con-
Isidered to b e o f th i s t ype , a n d s h o u l d 
;not b e u s e d t o s u p p l y essent ia l e l ec t r i ca l 
e q u i p m e n t . 

13 .683 PROTECTION AGAINST' ACID. If; 

ba t te r ies a r e . o f such a t y p e t ha t c o r 
ros ive subs t ance m a y e s c a p e d u r i n g s e rv 
i c i n g o r f l ight, m e a n s s u c h a s a c o m 
p l e t e l y e n c l o s e d c o m p a r t m e n t sha l l b e 
p r o v i d e d t o p r e v e n t s u c h subs t ances 
f r o m c o m i n g i n c o n t a c t w i t h o t h e r pa r t s -
o f t h e a i rp lane w h i c h a r e essent ia l to 
s a f e ope ra t ion , Bat te r ies sha l l b e a c 
cess ib le f o r se rv ic ing a n d i n s p e c t i o n o n 
t h e g r o u n d . 

§ 3.684 Battery vents. T h e ba t te ry , 
c o n t a i n e r o r c o m p a r t m e n t sha l l b e v e n t 
e d i n s u c h m a n n e r t ha t gases re leased b y 
t h e b a t t e r y a r e c a r r i e d ou t s ide t h e a i r 
p l ane . 

GENERATORS• 

§ 3.685 Generator. G e n e r a t o r s sha l l 
b e c a p a b l e o f de l ive r ing the i r c o n t i n u o u s 
r a t ed p o w e r . 

§ 3.686 Generator controls. G e n e r a 
t o r v o l t a g e c o n t r o l e q u i p m e n t sha l l b e ; 
c a p a b l e o f d e p e n d a b l y r egu la t ing t h e 
g e n e r a t o r o u t p u t w i t h i n r a t ed l imi t s . 1 

§ 3.687 Reverse current cut-out. A 
g e n e r a t o r reverse c u r r e n t c u t - o u t sha l l 
d i s c o n n e c t t he g e n e r a t o r f r o m t h e b a t 
te ry a n d o t h e r g e n e r a t o r s w h e n t h e g e n 
e r a t o r is d e v e l o p i n g a v o l t a g e o f s u c h 
va lue t h a t c u r r e n t sufficient t o cause 
m a l f u n c t i o n i n g c a n f low in to t h e g e n 
e ra to r . 

MASTER S W I T C H 

§ 3.688 Arrangement. I f e l ec t r i ca l 
e q u i p m e n t is instal led, a m a s t e r s w i t c h 
a r r a n g e m e n t sha l l b e p r o v i d e d w h i c h wi l l 
d i s c o n n e c t a l l s o u r c e s o f e lec t r i ca l p o w e r 
f r o m the m a i n d i s t r ibu t ion s y s t e m a t a 
p o i n t a d j a c e n t to t he p o w e r s o u r c e s . 

5 3.688-1 Stall warning indicator 
circuits (CAA policies which apply to 
§ 3.6SS)—(a) Wiring of circuit by the 
master switch. A i r p l a n e s o n w h i c h t h e 
i nd i ca to r s a r e r equ i red f o r t y p e ce r t i f i c a 
t i o n as a resul t o f the. pa r t i cu l a r -stall 
cha rac t e r i s t i c s o f t h e a i rp lane , s h o u l d 
h a v e t he i n d i c a t o r c i r c u i t b y - p a s s t h e 
m a s t e r s w i t c h . A c i r c u i t p r o t e c t o r 
s h o u l d b e ins ta l l ed f o r t h e p r o t e c t i o n o f 
t h e i n d i c a t o r w i r i n g a n d th i s p r o t e c t o r 
s h o u l d b e l o c a t e d as n e a r as is p r a c t i 
c a b l e t o t h e s o u r c e o f e l ec t r i c p o w e r . 

( b ) Wiring of circuit through the 
[master switch. W h e r e t h e i n d i c a t o r is 
' instal led a s a n a c c e s s o r y b u t n o t as r e 
qui red e q u i p m e n t , it is pe rmiss ib le to 
w i r e t h e i n d i c a t o r t h r o u g h t h e m a s t e r 
' sw i t ch o r d i r ec t to t h e s o u r c e o f p o w e r . 
A c i r c u i t p r o t e c t o r s h o u l d b e ins ta l l ed 
f o r t he p r o t e c t i o n o f t h e i n d i c a t o r w i r i n g 
' and th i s p r o t e c t o r s h o u l d b e l o c a t e d a s 
; n e a r a s is p r a c t i c a b l e to t h e s o u r c e o f t h e 
e l ec t r i c p o w e r . 
' [Supp. 10, 16 P. R . 3292, Apr. 14, 1951] 

I § 3.689 Master switch installation. 
'The mas t e r s w i t c h ^ r j . t s c o n t r o l s sha l l b e 

, so ins ta l led t h a t I t is eas i ly d i s ce rn ib l e 
a n d access ib le to a m e m b e r o f the. c r e w in 
B i g h t . 

PROTECTIVE DEVICES 

§ 3.690 Fuses or circuit breakers. H 
-e lect r ical e q u i p m e n t is ins ta l led , p r o t e c 
t ive d e v i c e s ( fuses o r c i r cu i t b reake r s ) 1 
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shal l b e ins ta l led In t he c i r c u i t s to" a l l 
e lec t r ica l e q u i p m e n t , e x c e p t t h a t s u c h 
i t ems n e e d n o t b e ins t a l l ed i n t h e m a i n 
c i r cu i t s o f s ta r te r m o t o r s OR i n cither c i r 
cui ts w h e r e n o .hazard is p r e s e n t e d b j r 
the i r o m i s s i o n . " " 

§ 3.691 'Protective devices installation. 
P r o t e c t i v e dev ices i n c i r cu i t s essent ia l 
to s a fe ty i n flight sha l l b e " so l o c a t e d , 
a n d ident i f ied t h a t fuses m a y b e r e p l a c e d 1 

o r c i r cu i t b reakers rese t r e ad i l y i n flight.; 

. " § 3.692 Spare fuses. I f fuses a r e 
used , o n e spare o f e a c h r a t ing o r 50 p e r 
c e n t spa*e fuses o f e a c h ra t ing , w h i c h - ' 

l eve r is grea ter , sha l l b e p r o v i d e d . 

BLECSRIC CABLES 

§ 3.693 Electric cables. I f e l ec t r i ca l 
e q u i p m e n t is i n s t a l l e d ^ t h e - c o n n e c t i n g 

- cab le s u s e d sha l l b e i n a c c o r d a n c e w i t h 
. r e c o g n i z e d s t a n d a r d s f o r e l ec t r i c c a b l e 

o f a s l o w b u r n i n g type a n d o f su i t ab le 
c a p a c i t y . 

S W I T C H E S " -

1 3 . 6 9 4 Switches. S w i t c h e s sha l l b e 
c a p a b l e o f c a r r y i n g t he i r r a t ed c u r r e n t -
a n d shal l be o f s u c h c o n s t r u c t i o n t h a t , 
t h e r e i s sufficient d i s t a n c e o r insu la t ing , 
m a t e r i a l b e t w e e n c u r r e n t c a r r y i n g pa r t s 
a n d t he h o u s i n g s o t h a t v i b r a t i o n i n 
flight wi l l n o t cause shor t ing . 

§ 8 . 6 9 5 Switch installation.. 35witcb.es 
sha l l b e so ins ta l led a s t o b e read i ly a c 
cess ib le t o t he app rop r i a t e c r e w m e m b e r 
and. sha l l b e su i t ab ly l abe led a s t o o p e r a 
t i o n a n d t h e c i rcu i t c o n t r o l l e d . 

I N S T R U M E N T LIGHTS 

§ 3.696 Instrument lights. I f in s t ru 
m e n t l i gh t s a r e requ i red , t h e y shal l b e o f 
s u c h c o n s t r u c t i o n t h a t the re is sufficient 
d i s t a n c e o r insu la t ing ma te r i a l b e t w e e n 
c u r r e n t c a r r y i n g pa r t s a n d t he h o u s i n g 
s o t h a t v i b r a t i o n i n flight wi l l n o t cause 
s h o r t i n g . T h e y shal l p r o v i d e sufficient 
I l l u m i n a t i o n t o m a k e al l i n s t rumen t s a n d 
c o n t r o l s easi ly r eadab le a n d d i sce rn ib le , 
r e spec t ive ly . 

§ 3.696-1 Instrument lights (CAA 
interpretations which apply to §3.696). 
T h e use o f t h e c a b i n d o m e l i g h t is n o t 
c o n s i d e r e d adequa t e t o c o m p l y w i t h t he 
p r o v i s i o n o f § 3.696. 
[Supp. 10, 16 P. B. 3 2 9 2 , Apr. 14, 1951] , 

§ 3.697 Instrument light installation. 
I n s t r u m e n t l ights sha l l b e ins ta l led i n 

" s u c h *a m a n n e r t ha t t he i r d i r e c t r a y s 
a r e sh i e lded f r o m t he p i lo t ' s eyes . D i 
r e c t r ays sha l l n o t b e ref lec ted f r o m t h e 
w i n d s h i e l d o r o t h e r su r faces i n t o t he 
p i l o t s eyes . 

LANDING LIGHTS 

•§ 3.698 Landing lights. I f l a n d i n g 
l ights a r e instal led, they, sha l l b e o f a n 
• a c c e p t a b l e type , 

§ 3.699 Landing light installation. 
L a n d i n g l igh t s sha l l b e so ins ta l led t h a t 
the re i s n o d a n g e r o u s g la re v is ib le to: 
t he p i l o t a n d also so t ha t t he p i lo t is n o b 
ser ious ly af fec ted b y h a l a t i o n . T h e y 
sha l l b e ins ta l led a t s u c h a l o c a t i o n t h a t 

" they p r o v i d e adequa t e ' i l l u m i n a t i o n t o r 
n i g h t l a n d i n g . 

POSITION LIGHTS 

53 .700 POSITION LIGHT SYSTEM INSTAL
LATION—<a> GENERAL T h e p r o v i s i o n s o f 
§ § 3.700 t h r o u g h 3.703 shaH b e app l i cab le ; 
t o t he p o s i t i o n l i g h t s y s t e m a s a w h o l e , 
a n d sha l l b e c o m p l i e d w i t h if a s i ng l e 
c i r c u i t t y p e s y s t e m is ins ta l led . 1 T h e ! 
s ing le c i r c u i t s y s t e m shal l i n c l u d e t h e 

; i t ems spec i f i ed i n p a r a g r a p h s ( b ) 
t h r o u g h <f) o f th i s s e c t i o n . 

( b ) FORWARD POSITION LIGHTS. F o r w a r d 
p o s i t i o n l i g h t s sha l l c o n s i s t o f a r e d a n d 

• a g r e e n l i g h t s p a c e d la te ra l ly a s f a r 
a p a r t as p r a c t i c a b l e a n d ins ta l l ed f o r 
w a r d - o n t h e a i rp l ane i n s u c h a l o c a t i o n 
that , w i t h t h e a i rp l ane i n n o r m a l flying 
pos i t i on , t h e r e d l i g h t is d i sp l ayed -on t h e 
le f t s ide a n d t h e g r e e n l i g h t is d i s p l a y e d 
o n t h e r i g h t s ide . T h e ind iv idua l l igh t s 
•shall, b e o f -an a p p r o v e d type . ~ 

( c ) REAR POSITION LIGHT. T h e rear" p o 
s i t i on l i g h t sha l l b e a w h i t e l i g h t m o u n t 
ed a s f a r "aft a s p r a c t i c a b l e . T h e l i g h t 
sha l l b e o f a n a p p r o v e d t y p e . 

( d ) Circuit? T h e t w o f o r w a r d p o s i - v 

t i o n l ights mud t he r ea r p o s i t i o n l i g h t 
sha l l c o n s t i t u t e a s ing le c i r cu i t . 

<e> Flasher. I f e m p l o y e d , a n a p 
p r o v e d p o s i t i o n l i g h t flasher f o r a s ing le 

, c i r c u i t s y s t e m shal l b e insta l led. T h e 
f lasher sha l l b e s u c h t ha t t h e . sys tem is 
e n e r g i z e d a u t o m a t i c a l l y a t a r a t e o f n o t 
less t h a n 60 n o r m o r e t h a n 1 3 4 flashes 
p e r m i n u t e w i t h a n o n - o f l r a t i o b e t w e e n 

t5 : ' t a n d 1:1. Un les s t he flasher is o f a 
f a i l - s a fe type , m e a n s sha l l b e p r o v i d e d i n 
the s y s t e m to i n d i c a t e to t he p i lo t w h e n 
t he re is a fa i lu re o f t he flasher a n d a 
fu r the r m e a n s shal l b e p r o v i d e d f o r 
tu rn ing t he l ights o h s t e a d y i n t h e e v e n t 
o f s u c h fa i lure . 

( f ) Light covers and color filters. 
L i g h t c o v e r s o r c o l o r Alters u s e d sha l l b e 
o f n o n c o m b u s t i b l e m a t e r i a l a n d shal l b e 
c o n s t r u c t e d so t ha t t h e y wi l l n o t c h a n g e 
c o l o r o r s h a p e o r suffer a n y a p p r e c i a b l e 
loss o f l i g h t t r a n s m i s s i o n d u r i n g n o r m a l 
:use. 
[Amdt. 3-4, IB F. R. 8902, Dec." 15, 1950, as 
amended by Amdt. 3-9, 17 P. E . 11631, Dec/ 
20, 1952] 

§ 3.700-1 Red passing lights (CAA' 
policies which apply to % 3.700 (a)). 
W h e n i t is des i r ed t o i m p r o v e t h e c o n -
sp icu i ty o f t he a i rcraf t , a s t eady r e d l igh t , 
c o m m o n l y k n o w n a s a pas s ing l igh t , m a y 
b e ins ta l led . T h i s l i g h t is n o t c o n s i d e r e d 
t o b e a p o s i t i o n l i g h t a n d t h e r e f o r e n e e d 
n o t b e t y p e cer t i f ica ted . W h e n insta l led, , 
i ts l o c a t i o n s h o u l d b e o n e o f t he f o l l o w 
i n g : 

( a ) W i t h i n t he lef t l a n d i n g l igh t un i t . 
( b ) O n the cen t e r l i ne o f t he a i rc ra f t , 

n o s e . 
( c ) I n t he l e a d i n g e d g e o f t h e l e f t 

w ing , o u t b o a r d o f t he p rope l l e r d i s c . 
[Supp. 11, 16 P. R. 3211, Apr. 12, 1951] 

'Requirements for dual circuit position 
l ight systems are contained In Part 4t> of 
tUls subchapter. 

i. § 3 . 7 0 0 - 2 * ~FaH-*afe "position Ugh^ 
"Itasbers Osatjtfe^cfcraBf), idAArrpolicies 
which apply ta 13.700 ( e i - k t&) " W h e n 
s u b j e c t e d to t he c o n d i t i o n s o f fa i lu re 
spec i f i ed i n p a r a g r a p h ( b ) o f Oils s e c -

: t i o n , a p o s i t i o n l i g h t , flasher is c o n 
s i d e r e d t o h a v e " f a U e d - s a f e " w h e n : 

, ( 1 ) T h e p o s i t i o n l i g h t c i r c u i t is c l o s e d 
c o n t i n u o u s l y , o r 

<2) T h e , p o s i t i o n l i g h t c i r c u i t is a U ' 
' t e rna t e ly c l o s e d - a n d o p e n e d i n s u c h 
m a n n e r t h a t , 

Ci) ' T h e f r e q u e n c y ~is n o t less t h a n 40 
c y c l e s p e r m i n u t e a n d n o t g r ea t e r t h a n 
120 c y c l e s p e r m i n u t e , 

( i i ) T h e r a t i o o f t h e c l o s e d c i r c u i t 
i n t e rva l t o t h e o p e n c i r c u i t in te rva l i s 
n o t less t h a n 1:1 a n d n o t g r ea t e r t h a n 
. 2 : 1 . 

( b ) C o n d i t i o n s o f fa i lure a r e a s f o l 
l o w s : 

( 1 ) A t r o o m a m b i e n t c o n d i t i o n s , w h e t 
t h e s u p p l y v o l t a g e is ad jus t ed t o t h e 
4^<*iiwnrm 'value*' a t which" p e r c e p t i b l e 
l i g h t is e m i t t e d b y t he p o s i t i o n l igh t 
bu lb . 

( 2 ) A t n o m i n a l suprjjy v o l t a g e a n d a t 
r o o m a m b i e n t c o n d i t i o n s , 

' ( i ) W i t h a n y o n e p o s i t i o n - l i g h t 
b r a n c h o i r e u i t o p e n , or* 

( i i ) A f t e r a n y s ing le m a l f u n c t i o n 
w i t h i n t h e f lasher t iming- dev ice^ s u c h 
as -open c i r c u i t , sho r t c i rcu i t , o r j a m m i n g 
of a c o n t a c t i n its o p e n o r c l o s e d pos i t ion . 
J Supp. 13,: 1 6 T. R. 6 7 4 3 , July 1 2 , 1 9 5 1 ] 

§• 3:700-3 AntirCOlUsion' tight (.CAA 
policies which apply to §3.700 ( a ) > . 
A n t i - c o l l i s i o n l igh ts , w h e n ins ta l led , 
s h o u l d b e o f t he ro t a t i ng b e a c o n t y p e 
ins ta l led o n t o p o f t he fuse lage o r tail ' 
i n s u c h a l o c a t i o n tha t t he l i g h t w o u l d 
n o t be d e t r i m e n t a l t o . t he c r e w ' s - v i s i o n 
a n d w o u l d n o t de t r ac t f r o m t he c o n s p l c - ; 
u i ty o f t he p o s i t i o n l igh t s . T h e c o l o r of; 
t h e a n t i - c o l l i s i o n l i g h t s h o u l d b e a v i a -
. t ion r ed i n a c c o r d a n c e w i t h t h e specif!-, 
c a t i o n s o f § 3.703. T h e a r r a n g e m e n t of : 

t h e a n t i - c o l l i s i o n l igh t , i. e., n u m b e r o f 
l i g h t sources , b e a m w i d t h , s p e e d o f r o t a 
t i on , e tc . , s h o u l d b e s u c h as t o give a n 
effec t ive flash f r e q u e n c y o f n o t less t h a n 
40 a n d n o t m o r e t h a n 100 c y c l e s p e r 
m i n u t e , w i t h a n o n - o f f r a t io n o t less t h a n 
1:75. 
[Supp. 18, IB P. R. 7339 , Nov. 2 0 , 1 9 5 3 ] 

§ 3.701 Position light system dihedral 
angles. T h e f o r w a r d a n d rear p o s i t i o n 
l igh t s a s ins ta l l ed o n t he a i rp lane shal l 
s h o w u n b r o k e n l i g h t w i t h i n d ihed ra l 
ang l e s spec i f ied i n p a r a g r a p h s ( a ) 
t h r o u g h ( c ) o f th i s s ec t i on . 

( a ) D i h e d r a l a n g l e L ( l e f t ) sha l l b e 
c o n s i d e r e d f o r m e d b y t w o in te r sec t ing 
ve r t i c a l p l anes , o n e pa ra l l e l to" t h e l o n 
g i t ud ina l ax i s o f t he a i rp lane a n d the 
o t h e r a t 110° t o t he left o f t he first, 
w h e n l o o k i n g f o r w a r d a l o n g t he l o n g i 
tud ina l ax i s . 

( b ) D i h e d r a l a n g l e R ( r i g h t ) sha l l b e 
c o n s i d e r e d f o r m e d b y t w o in t e r sec t ing 
ve r t i c a l p lanes , o n e para l le l t o t he l o n g i 
tud ina l ax i s o f t he a i r p l a n e a n d t h e 
o t h e r a t 110° t o t he r i g h t o f t h e first, 

http://35witcb.es
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w h e n l o o k i n g f o r w a r d a l o n g t h e l o n g i 
tud ina l ax i s . 

( c ) D i h e d r a l a n g l e . A ( a f t ) sha l l h e 
c o n s i d e r e d f o r m e d b y t w o m t e r s e c t i n g 
ve r t i c a l p l a n e s m a k i n g a n g l e s o f ' T O 9 t o 
t h e r i g h t a n d 70* t o t h e lef t , r e s p e c - . 
t ive ly , l o o k i n g af t a l o n g t h e l o n g i t u d i n a l 
ax i s , t o a ve r t i c a l p l a n e pass ing t h r o u g h 
t h e l o n g i t u d i n a l ax i s . 
I Amdt. 3-4, 15 F. B. 8902, Dec. 15, 1950J 

{ 3.702 Position light distribution and-
intensities—(a) General. T h e i n t e n s i 
ties p resc r ibed i n this s e c t i o n a r e t h o s e 
t o b e p r o v i d e d b y n e w e q u i p m e n t w i t h 
a l l l igh t c o v e r s a n d c o l o r filters i n p l a c e . 
In tens i t i es sha l l b e d e t e r m i n e d w i t h the { 

l i g h t s o u r c e o p e r a t i n g a t a s t e a d y value] 
equa l t o t h e ave rage l u m i n o u s o u t p u t of 1 

t he l i g h t s o u r c e a t t he n o r m a l opera t ing : 
v o l t a g e o f t h e a i rp l ane . T h e l i g h t d i s 
t r ibu t ion a n d in tens i t ies o f p o s i t i o n 
l ights sha l l c o m p l y w i t h t h e p r o v i s i o n s 
o f p a r a g r a p h s ( b ) a n d ( c ) o f thisi 
s ec t i on . 

( b ) Forward position lights. W i t h i n 
d ihed ra l a n g l e L f o r t h e lef t l i g h t a n d ' 
w i th in d i h e d r a l a n g l e R f o r t he r i g h t 
l igh t e a c h f o r w a r d p o s i t i o n l i g h t shal l ' 
h a v e intensi t ies , i d a n y p l a n e t h r o u g h 
the l o n g i t u d i n a l axis o f t h e un i t , o f n o t 
less t h a n 8 c a n d l e s fo r t h e first 30° a s 
m e a s u r e d f r o m the l o n g i t u d i n a l ax is , o f : 
n o t less t h a n 4 c a n d l e s f o r t he n e x t 3 0 ° , : 
a n d o f n o t less t h a n 3 c a n d l e s f o r t he : 
r e m a i n i n g d i r ec t ions . T h e in tens i ty o f : 
a n o v e r l a p p i n g b e a m o f t h e r i gh t f o r 
w a r d p o s i t i o n l igh t sha l l b e r e d u c e d t o : 

t w o c a n d l e s o r less i n all d i r e c t i o n s 
:within t he first 10° o f d ihed ra l a n g l e L. 
W i t h i n t h e n e x t 10° o f d ihed ra l a n g l e L 
t h e o v e r l a p p i n g in tens i ty i n all d i rec- i 
t i ons sha l l b e r e d u c e d t o 0.5 c a n d l e or; 
less . S imi l a r l imi t s s h a l l - a p p l y t o a n 
o v e r l a p p i n g b e a m o f t h e lef t f o r w a r d 
p o s i t i o n l i g h t i n d ihed ra l a n g l e R. T h e 
in tens i t ies o f o v e r l a p p i n g b e a m s o f t h e 
(forward p o s i t i o n l igh t s sha l l be r e d u c e d 
t o 0:5 c a n d l e o r less i n all d i rec t ions : 
w i t h i n t h e first 10° o f d ihed ra l a n g l e A. 
O u t s i d e o f t h e a f o r e m e n t i o n e d o v e r l a p 
l i m i t s t he s t r ay l igh t in tens i ty f r o m t h e 
f o r w a r d p o s i t i o n l igh t s sha l l n o t e x c e e d 
0.5 c a n d l e i n all d i r e c t i o n s w i t h i n d i h e 
d r a l ang l e s L, R, a n d A. 

( c ) Rear position light. T h e r ea r p o 
s i t i on l i g h t sha l l h a v e a n in tens i ty o f 
n o t less t h a n 4 c a n d l e s i n a n y d i r e c t i o n 
w i t h i n d ihed ra l ang le A. W i t h i n a 140° 
c o n e , t he ax i s o f w h i c h is c o i n c i d e n t w i t h 
t he l o n g i t u d i n a l axis o f t he a i rp lane , ini 
d ihed ra l a n g l e A, t he in tens i ty sha l l not : 
b e less t h a n 8 cand les . T h e in tens i ty o f I 
a n o v e r l a p p i n g b e a m o f t he r ea r posi-i 
t i o n l igh t sha l l b e r e d u c e d to 1 candle : 
o r less in all d i r e c t i o n s w i t h i n t he first 
2 0 ° o f d ihed ra l ang l e s L a n d R. Ou t s ide 
o f these o v e r l a p l imi ts t he s t r ay l igh t 
i n t e n s i t y f r o m the r ea r p o s i t i o n l i g h t 
sha l l n o t e x c e e d 1 c a n d l e i n all d i r e c 
t ions w i th in d ihed ra l ang l e s L a n d R. 
[Amdt. 3-4, 15 F. R. 8902, Dec. 15, 1950] 

I 3 .702-1 Rear position light instal
lation (CAA interpretations which appte 
to § 3.702). A s ing le r ea r p o s i t i o n Ugh? 
m a y be ins ta l led i n a p o s i t i o n d i sp laced 

l a te ra l ly f r o m t h e p l a n e o f s y m m e t r y ot 
a n a i rp l ane i f t he ax i s o f t he m a x i m u m : 
c o n e o f i l l umina t i on is para l le l t o t he 
flight p a t h i n leve l flight,and i f t he r e i s 
n o o b s t r u c t i o n a f t o f t he l i gh t a n d b e 
t w e e n p l a n e s 70° t o t h e r i g h t a n d lef t o f 
t h e ax i s o f m a x i m u m i l l umina t ion . 
iSupp. 10, 16 F, R. 3292, Apr. 14, 1951] 

5 3.703 CoZor specifications. T h e c o l 
o r s o f t h e p o s i t i o n l i gh t s sha l l h a v e t h e 
I n t e r n a t i o n a l C o m m i s s i o n o n I l l u m i n a 
t i o n c h r o m a t i c i t y c o o r d i n a t e s a s se t 
; fo_th i n p a r a g r a p h s ( a ) t h r o u g h ( c ) o f 
th i s sec t ion , 

( a ) Aviation red. 
y Is not greater than 0.335, 
s is not greater than 0.002; 

( b ) Aviation green. 
x is not greater than 0.440—0.320jr, 
x Is not greater than' y— 0.170, 
y Is not less than 0.390—0.17to; 

( c ) Aviation white. 
x is not less than 0350, 
x Is not greater than 0.540, 
j _ j f 0 is not numerically greater than 

0.01, y0 being the y coordinate of the Manc
unian radiator for which xt=x. 
• I Amdt. 3-4, 16 F. R . 8902, Dec. 15, 1950] 

RIDING LIGHT 

§'3.704 Riding light. ( a ) W h e n a 
r i d i n g ( a n c h o r ) l i gh t is r equ i red f o r a 
s e a p l a n e , flying, b o a t , o r a m p h i b i a n , i t 

, sha l l b e c a p a b l e o f s h o w i n g a w h i t e l ight , 
f o r a t l eas t 2 mi l e s a t n i g h t u n d e r c l ea r 
a t m o s p h e r i c c o n d i t i o n s . . 

( b ) T h e r id ing l i g h t sha l l b e ins ta l led 
to s h o w the m a x i m u m u n b r o k e n l i g h t 
p r a c t i c a b l e w h e n the a i rp l ane is m o o r e d 
o r d r i f t ing o n t he wate r . Ex te rna l ly 
h u n g l ights sha l l b e a c c e p t a b l e . 
(Amdt. 3-1, 15 F. R. 8902, Dec. 15, 1950] 

SAFETY E Q U I P M E N T ; INSTALLATION 

§ 3.711 Marking. R e q u i r e d safety, 
e q u i p m e n t w h i c h t he c r e w is e x p e c t e d to' 
o p e r a t e a t a t i m e o f e m e r g e n c y , s u c h a s 
flares a n d a u t o m a t i c l i fe r a f t re leases , 
sha l l b e r ead i ly acces s ib l e a n d p l a in ly 
m a r k e d as t o i ts m e t h o d o f o p e r a t i o n : 
W h e n s u c h e q u i p m e n t is ca r r i ed i n lock - : 
ers , c o m p a r t m e n t s , o r o the r storage; 
p laces , s u c h s t o r a g e p l a c e s sha l l b e 
m a r k e d f o r t he benef i t o f pas senge r s a n d 
c r e w . 

§ 3.712 De-icers. W h e n p n e u m a t i c 
! de - i e e r s a r e ins ta l led, t he ins ta l l a t ion 
shal l b e in a c c o r d a n c e w i t h approved , 
da ta . Pos i t ive m e a n s shal l b e p r o v i d e d 
f o r t he def la t ion o f t he p n e u m a t i c b o o t s , 

§ 3.713 Flare requirements. W h e n 
p a r a c h u t e flares a re requi red , t h e y sha l l 
be o f an a p p r o v e d type, 

• [Amdt. 3-9, 17 F. R. 11831, Dec. 20, 1962] 

§ 3.714 Flare installation. P a r a c h u t e 
f lares sha l l b e re leasab le f r o m t h e p i l o t 
c o m p a r t m e n t a n d so ins ta l l ed t h a t 
d a n g e r o f a c c i d e n t a l d i s c h a r g e i s r e d u c e d 
t o a m i n i m u m . T h e ins ta l l a t ion shal l h e 
d e m o n s t r a t e d i n flight t o e j e c t flares sa t -
, i s f a c t o r i l y , * x c e p t i n t h o s e ca ses w h e r e 
i n s p e c t i o n ind ica t e s a g r o u n d test wi l l b e 
adequa te . I f t h e flares a r e e j ec t ed so 

t ha t r e c o i l l o a d s a re i n v o l v e d , s t ruc tu ra l 
p r o v i s i o n s fo r s u c h l o a d s sha l l b e m a d e . 

§ 3.715 Safety belts. S a f e t y be l t s ; 
sha l l b e o f a n a p p r o v e d type . I n n o 
c a s e sha l l t he r a t ed s t r eng th o f t h e safety; 
bel t b e less t h a n t ha t c o r r e s p o n d i n g with,: 
t he u l t ima te l o a d f a c t o r s spec i f ied iii, 

,§ 3.386 ( a ) , t ak ing due a c c o u n t o f the* 
d i m e n s i o n a l cha rac t e r i s t i c s o f t he safe ty ' 
b e l t i n s t a l l a t ion f o r t h e spec i f i c s ea t or ' 
b e r t h a r r a n g e m e n t . S a f e t y be l t s sha l l ' 
h e a t t a c h e d so t h a t n o p a r t o f t h e an- ; 
. chorage wi l l f a i l a t a l o a d l o w e r t h a n 
t h a t c o r r e s p o n d i n g w i t h t he u l t imate : 
l o a d f a c t o r s speci f ied i n §3 .386 ( a ) . 
•[Amdt. .3-2, 15 p . R. 28, Jan. 6, 1950,' as, 
amended by Amdt. 3-9, 17 F. R. 11631, Dec , ; 

20,-1952] 

EMERGENCY" FLOTATION AND SIGNALING . 
EQUIPMENT 

§ 3.716 Rafts and life preservers. 
R a f t s a n d l i f e p rese rvers s h a l l b e o f a n 
a p p r o v e d t y p e . 
[Amdt. 3-10, 18 F. R. 2213, Apr. 18, 19631 

§ 3.716-1 Life rafts and life preserv
ers (CAA rules which apply to §3.7_S>. 
( a ) T h e m i n i m u m safe ty r e q u i r e m e n t s 
fo r l i fe p reservers a n d l i f e r a f t s which; 
are. i n t e n d e d f o r use i n ce r t i f i ca ted c i v i l ; 

a i rc ra f t e n g a g e d i n o v e r - w a t e r ope ra - , 
t i ons h a v e b e e n es tabl ished b y t he A d 
m i n i s t r a t o r i n t he f o l l o w i n g T e c h n i c a l 
S t a n d a r d O r d e r s : 

( 1 ) N o . T S O - C 1 2 , "L i fe R a f t s , " e f f e c 
t ive A u g u s t 1,1948 (§ 514.12 o f th i s t i t l e ) . 

(2) N o . T S O - C 1 3 , " L i f e P rese rve r s , " 
effect ive A u g u s t 1, 1948 (§ 514.13 o f this! 
t i t l e ) . 
[Supp. 10, 16 F. R. 3292, Apr. 14, 1951] 

§3 .717 Installation. W h e n s u c h ' 
e m e r g e n c y e q u i p m e n t is requ i red , i t sha l l 

i b e so ins ta l led a s t o b e read i ly ava i lab le 
j t o t he c r e w a n d passenger s . R a f t s r e -
i leased a u t o m a t i c a l l y o r b y t h e p i l o t sha l l 
b e a t t a c h e d to t he a i rp l ane b y m e a n s o f 

. a l i n e to keep t h e m a d j a c e n t t o t he a i r 
p l ane . T h e s t r eng th o f t he l ine sha l l b e 
such t ha t i t wi l l b r eak b e f o r e s u b m e r g i n g 
t he e m p t y raf t . v 

§ 3.718 Signaling device. S igna l ing , 
jdevices, w h e n requ i red b y o t h e r pa r t s of; 
' the r e g u l a t i o n s o f th i s subchap te r , sha l l 
b e access ib le , f u n c t i o n sa t i s fac tor i ly , a n d 
b e f ree f r o m a n y h a z a r d i n the i r o p e r a 
t i o n . 

R A D I O E Q U I P M E N T ; INSTALLATION 

§ 3.721 General. R a d i o e q u i p m e n t 
a n d ins ta l la t ions i n t he a i rp l ane sha l l b e 
f r ee f r o m hazards , i n t hemse lves , i n the i r 
m e t h o d o f ope ra t i on , a n d i n t he i r effects 
o n o t h e r c o m p o n e n t s o f t he a i rp lane . 

§ 3,721-1 Radio equipment installa
tion (CAA interpretations which apply 
to § 3.72.1). E n g i n e e r i n g flight tests a r e 
n o t r equ i red f o r equ ipmen t . i n s t a l l a t i ons 
unless a pa r t i cu l a r ins ta l l a t ion c o u l d 
c o n c e i v a b l y in t e r f e re w i t h f l igh t o p e r a 
t i o n o f a i rp lane o r c h a n g e t h e a i rp lane 
c o n f i g u r a t i o n so t ha t p e r f o r m a n c e o r 
f l igh t cha rac t e r i s t i c s b e c a m e adverse ly 
af fec ted . 
[Supp. 10, 16 F. S. 829_.- Apr. 14, 1951] 
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MISCELLANEOUS- E Q U I P M E N T ;' INSTALLATION 

§ 3.725" Accessories for multiengine 
airplanes. E n g i n e d r i v e n acce s so r i e s e s 
sen t ia l t o t h e sa fe o p e r a t i o n o f t h e a i r 
p l a n e shal l b e so d i s t r ibu ted a m o n g t w o 
o r m o r e eng ines t h a t t he f a i l u r e o f a n y 
o n e e n g i n e wi l l n o t i m p a i r t h e sa fe o p 
e r a t i on o f t h e a i r p l a n e b y t h e m a l f u n c 
t i o n i n g o i these accessor ies . 

HYDRAULIC S Y S T E M S 

1 3.726 General. H y d r a u l i c s y s t e m s 
a n d e l e m e n t s sha l l b e so d e s i g n e d as t o 
w i ths t and , w i t h o u t e x c e e d i n g t h e yie ld 
p o i n t , a n y s t ruc tura l l o a d s w h i c h m i g h t 
b e i m p o s e d i n a d d i t i o n t o t he h y d r a u l i c 
l o a d s . 

1 3.727 Tests. H y d r a u l i c systems, 
sha l l b e subs tan t i a t ed b y p r o o f pressure; 
tests. W h e n p r o o f tes ted, n o p a r t o f the'; 
h y d r a u l i c s y s t e m shal l fa i l , m a l f u n c t i o n , 
o r e x p e r i e n c e a p e r m a n e n t se t . T h e ' 
p r o o f l o a d o f a n y s y s t e m sha l l b e 1.6; 
t i m e s t he m a x i m u m o p e r a t i n g pressure; 

' o f t ha t sys t em. 

13 .728 Accumulators. H y d r a u l i c a c 
c u m u l a t o r s o r p ressur ized reservoirs; 
sha l l n o t b e ins ta l led o n t h e e n g i n e s ide , 
o f t he fire wal l , e x c e p t w h e n t h e y f o r m 
a n in t eg ra l p a r t o f t h e e n g i n e o r p r o - : 
pel ler . 

SUBPART G—OPERATING LIMITATIONS A N D ' 
INFORMATION 

$3 ,735 General. M e a n s shal l b e p r o 
v i d e d t o - i n f o r m a d e q u a t e l y t h e p i l o t andj 
o t h e r a p p r o p r i a t e c r e w m e m b e r s o f a l l 
o p e r a t i n g l imi t a t i ons u p o n w h i c h t h e 
t y p e d e s i g n is based . A n y ' o t h e r i n f o r 
m a t i o n c o n c e r n i n g t h e a i rp l ane f o u n d 
b y t h e A d m i n i s t r a t o r t o b e neces sa ry f o r 
safe ty d u r i n g its o p e r a t i o n shal l a l s o be! 
. m a d e ava i l ab le t o t h e c r e w . ( S e e 
§§ 3.755 a n d 3.777.) 

U M T T A T I O N S 

• § 3.737 Limitations. T h e opera t ing , 
l im i t a t i ons spec i f ied i n §5 3.738-3.750 a n d | 
;any s imi la r l imi t a t ions sha l l b e es tab- ; 
l l s h e d f o r a n y a i rp l ane a n d m a d e avail-! 
a b l e to t h e o p e r a t o r a s fu r the r desc r ibed : 
in §§ 3.755-3.780, un less i ts d e s i g n i s 
s u c h t ha t t h e y a r e u n n e c e s s a r y f o r sa fe 
o p e r a t i o n . 

AIR SPEED 

§ 3.738 Air speed. A i r - s p e e d l imita - i 
t i ons shall b e es tab l i shed a s s e t f o r t h in. 
§13 .739 -3 .743 . 

§ 3.739 Never-exceed speed ( V * e ) . 
T h i s speed shal l n o t e x c e e d t h e lesser 
o f t he f o l l o w i n g : 

( a ) 0.9 Vd c h o s e n i n a c c o r d a n c e with, 
§3 .184 . 

Cb) 0.9 t imes t he m a x i m u m speed 
d e m o n s t r a t e d i n a c c o r d a n c e w i t h § 3.159, 
bu t sha l l n o t b e l e s s t h a n 0.9 t i m e s t h e 
m i n i m u m va lue o f V<j p e r m i t t e d b y 
; ! 3.184. 

'S 3.740 Maximum structural cruis
ing speed ( V M ) . T h i s o p e r a t i n g l im i t a 
t i o n shal l b e : 

( a ) N o t g rea te r t h a n Vc c h o s e n i n a c 
c o r d a n c e w i t h § 3.184. 

( b ) N o t g rea te r t h a n 0.89 t imes y us e s 
t a b l i s h e d u n d e r § 3.739. 

( c ) N o t less t h a n the. m i n i m u m V*c pe r 
m i t t e d i n § 3.184. 

§ 3.741 Maneuvering speed (Vp). (See 
§ 3.184.) 

§ 3.742 Flapsrextended speed (V>«) J 
( a ) T h i s s p e e d sha l l n o t e x c e e d t he lesser 

; of t he f o l l o w i n g : 
( 1 ) T h e d e s i g n flap speed , Vi, c h o s e n 

•in a c c o r d a n c e w i t h § 3.190; 
( 2 ) T h e d e s i g n flap s p e e d c h o s e n i n 

a c c o r d a n c e w i t h § 3.223,- b u t sha l l n o t 
b e less t h a n t h e m i n i m u m va lue o f d e s i g n 
flap s p e e d p e r m i t t e d i n § § 3 . 1 9 0 and' . 
3.223. 

( b ) A d d i t i o n a l c o m b i n a t i o n s o f flap 
se t t ing , a i r speed , a n d e n g i n e p o w e r m a y 
,be es tab l i shed , p r o v i d e d t h e : s t r uc tu r e 
h a s b e e n p r o v e n f o r t h e c o r r e s p o n d i n g 
d e s i g n c o n d i t i o n s . 

§ 3.743 Minimum control speed (Vme). 
( S e e § 3.111.) 

P O W E R PLANT 

§ 3.744 Power plant. T h e p o w e r -
p l a n t l i m i t a t i o n s i n § § 3 . 7 4 5 th rough ; 
3.747 shal l b e es tab l i shed a n d shal l not ; 
e x c e e d t he c o r r e s p o n d i n g l imi t s estab-! 
l i shed as a pa r t o f t h e t y p e cer t i f ica t ion! 
o f t he e n g i n e a n d p r o p e l l e r ins ta l l ed i n 
t he a i rp lane . 

§ 3.745 Take-off operation, ( a ) M a x i 
m u m ro t a t i ona l speed ( r evo lu t i ons p e r 
m i n u t e ) . 

( b ) M a x i m u m pe rmis s ib l e m a n i f o l d 
p r e s su re ( i f a p p l i c a b l e ) . 

( c ) T h e t ime l i m i t u p o n t h e u s e o f 
t h e c o r r e s p o n d i n g p o w e r . 

( d ) W h e r e t he t i m e l im i t o f p a r a g r a p h 
! (c ) o f th i s s e c t i o n e x c e e d s 2 m i n u t e s , t h e 
• m a x i m u m a l l o w a b l e t e m p e r a t u r e s f o r 
c y l i n d e r h e a d , o i l , a n d c o o l a n t ou t l e t i f 
app l i cab le . 

§ 3.746 Maximum continuous opera
tion, ( a ) M a x i m u m ro t a t i ona l s p e e d 
( r evo lu t i ons p e r m i n u t e ) . 

( b ) M a x i m u m permiss ib le m a n i f o l d 
.pressure ( i f a p p l i c a b l e ) . 

( c ) M a x i m u m a l l o w a b l e t e m p e r a t u r e s 
f o r c y l i n d e r h e a d , oi l , a n d c o o l a n t ou t l e t 
i f a p p l i c a b l e . 

* 
§ 3.747 Fuel octane rating. T h e 

m i n i m u m o c t a n e r a t ing o f fuel r e q u i r e d 
f o r s a t i s f ac to ry o p e r a t i o n o f t he p o w e r 
p l a n t a t t h e l imi t s o f §§ 3.745 a n d ; 
3.746. 

AIRPLANE W E I G H T 

§ 3.748 Airplane weight. T h e a i r 
p l a n e w e i g h t a n d c e n t e r o f g r av i t y l i m i 
t a t ions a re t h o s e r equ i red t o b e de te r 
m i n e d b y § 3.71. 

M I N I M U M FLIGHT GREW 

§ 3.749 Minimum flight crew. T h e 
. m i n i m u m flight c r e w shal l b e es tab l i shed 
as t h a t n u m b e r o f pe r sons r equ i r ed f o r 
t h e sa fe o p e r a t i o n o f t he a i rp l ane du r ing 
a n y c o n t a c t flight as d e t e r m i n e d b y t h e 
ava i lab i l i ty a n d sa t i s f ac to ry o p e r a t i o n o f 
a l l n e c e s s a r y c o n t r o l s b y e a c h o p e r a t o r 
c o n c e r n e d . 

TYPES OP OPERATION 

§ 3.750 Types of operation. T h e t y p e 
!of o p e r a t i o n t o w h i c h t h e a i rp lane i s 
l i m i t e d shal l b e es tab l i shed b y t he c a t e 
g o r y i n w h i c h it h a s b e e n f o u n d e l ig ib le 
f o r ce r t i f i ca t ion a n d fay t h e e q u i p m e n t 
i n s t a l l ed . ... (-See « ie ap
propriate operating parts. of the Civil Air 
-Regulations.) Amendment 3-10, 18 P. B. 
*3213, Apr. 18, 1963, 

M A R K I N G S AND PLACARDS 

§ 8.755 Markings and placards, ( a ) 
T h e m a r k i n g s a n d p l a c a r d s spec i f ied a re 
r e q u i r e d f o r a l l a i rp lanes . P l a c a r d s sha l l 
b e d i sp l ayed i n a c o n s p i c u o u s p l a c e a n d 
b o t h shal l be s u c h t ha t t h e y c a n n o t b e 
eas i ly ] e rased , d isf igured, o r o b s c u r e d . 
A d d i t i o n a l i n f o r m a t i o n a l p l a c a r d s a n d 
i n s t r u m e n t m a r k i n g s h a v i n g a d i r e c t a n d 
i m p o r t a n t b e a r i n g o n safe o p e r a t i o n m a y 
b e r equ i red b y t h e A d m i n i s t r a t o r w h e n : 

unusua l des ign , o p e r a t i n g , o r h a n d l i n g , 
c h a r a c t e r i s t i c s so wa r r an t . 

( b ) W h e n a n a i rp lane is ce r t i f i ca ted 
i n m o r e t h a n o n e c a t e g o r y , t he a p p l i c a n t 
sha l l se lec t o n e c a t e g o r y o n w h i c h al l 
p l a c a r d s a n d m a r k i n g s o n t he a i rp lane 
sha l l b e based . T h e p l a c a r d a n d m a r k 
i n g i n f o r m a t i o n f o r t he o t h e r ca t ego r i e s 
i n w h i c h t he a i rp l ane is ce r t i f i ca ted sha l l 
b e e n t e r e d i n t he A i r p l a n e P l i g h t M a n 
ua l . A r e f e r e n c e t o th i s i n f o r m a t i o n ! 
sha l l b e i n c l u d e d o n a p l a c a r d w h i c h ! 
sha l l a lso i n d i c a t e t he c a t e g o r y o n w h i c h ! 
t h e a i r p l a n e p l a c a r d s a n d m a r k i n g s a re ' 
based . 

§ 3.755-1 Markings and placards for 
an airplane certificated in more than oree 
category {CAA policies which apply to 
§ 3.755 < o ) ) . ( a ) T h e f o l l o w i n g s u g g e s 
t i ons a r e g iven t o assist i n m a k i n g p l a c 
a rd s a n d m a r k i n g s a s s i m p l e and 
•Straightforward as p o s s i b l e : 

( 1 ) T h e a p p l i c a n t ( w h o m a y b e .thee 
m a n u f a c t u r e r o r a n i nd iv idua l o p e r a 
t o r ) s h o u l d s e l e c t a " b a s i c " ca tegory , o n 
w h i c h al l m a r k i n g s a n d p l a c a r d s wi l l 
b e b a s e d a n d ins ta l l ed o n a p a r t i c 
u lar a i rp lane . H o w e v e r , th is d o e s n o t 
!prevent t h e s e l ec t i on o f s o m e o t h e r c a t e 
g o r y as " b a s i c " f o r t he p l a c a r d i n g a n d 
m a r k i n g o f o the r a i rp l ane o f t h e s a m e 
m o d e l . 

( 2 ) P l a c a r d s o f m a r k i n g s per ta in ing ' 
t o o t h e r c a t e g o r i e s s h o u l d b e ins ta l led 
o n l y w h e n th i s c a n be d o n e w i t h o u t c o n 
fus ing t he p l a c a r d s o r m a r k i n g s f o r the 
" b a s i c " c a t e g o r y . F o r e x a m p l e , previous ; 
a t t e m p t s to p u t d u a l sets o f m a r k i n g s o n 
a i r speed i n d i c a t o r s h a v e p r o v e n unsa t 
i s fac to ry . O n t h e o t h e r h a n d , i t m a y b e 
des i rable t o ins ta l l b a g g a g e c a p a c i t y a n d 
n u m b e r o f p e r s o n s p l a c a r d s w h i c h c o v e r 
b o t h n o r m a l a n d ut i l i ty c a t ego r i e s . 

( 3 ) A s t a t e m e n t o n t he p l a c a r d , r e 
qu i red b y §§ 3.769 a n d 3.770, s h o u l d re fer 
t he o p e r a t o r t o t h e " A p p r o v e d A i r p l a n e 
F l i g h t M a n u a l " f o r i n f o r m a t i o n o n t he 
p l a c a r d s a n d m a r k i n g s a p p r o p r i a t e t o 

t he o t h e r c a t e g o r i e s i n w h i c h t h e a i r 
p l a n e is ce r t i f i ca ted . 

( 4 ) A l l p l a c a r d s s h o u l d b e a r r a n g e d t o 
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presen t t h e n e c e s s a r y i n f o r m a t i o n t o t h e 
p i l o t i n a s s imp le a n d p r a c t i c a l a m a n n e r 
a s poss ib le . I n m a n y cases , i t m a y b e 
c o n v e n i e n t t o c o n s o l i d a t e va r i ous p l a c 
a r d s . 

( 5 ) T h e f o l l o w i n g is a n e x a m p l e o f a 
poss ib le ( bu t n o t necessa r i ly c o m p l e t e ) 
f o r m f o r a c o n s o l i d a t e d p l a c a r d fo r a n 
a i rp lane ce r t i f i ca ted i n N o r m a l a n d U t i l 
i ty Ca tego r i e s , u s ing t h e N o r m a l C a t e 
g o r y as t h e " b a s i c " c a t e g o r y f o r p u r p o s e s 
o f p l a c a r d i n g a n d m a r k i n g : 

THIS AIRPLANE MUST B E OPER-
ATED AS A NORMAL OR UTILITY 
CATEGORY AIR PLANE IN COMPLI
ANCE WITH THE APPROVED i AIR
PLANE FLIGHT MANUAL. 

All markings and placards on tills 
airplane apply to Its operation as a 
Normal Category Airplane. For Utility 
Category operations, refer to tbe Air
plane Flfgnt Manual. 

NO ACROBATIC MANEUVERS (IN
CLUDING SPINS) ARB APPROVED 
FOR NORMAL CATEGORY OPERA
TIONS, 

( 6 ) W h e n t h e c a t e g o r y se l ec t ed f o r 
m a r k i n g a n d p l a c a r d i n g is t h e Ut i l i ty 
C a t e g o r y , t he a p p r o p r i a t e p l a c a r d s f o r 
l im i t i ng t he w e i g h t t o t h e a p p r o v e d u t i l 
i t y va lue s h o u l d , o f cou r se , b e p o s t e d . 
T h i s m a y , f o r e x a m p l e , r equ i re p l a c a r d s 
o n s o m e o f t he seats , " N o t t o be o c c u p i e d 
d u r i n g Ut i l i ty o p e r a t i o n s , " a n d " M a x i 
m u m b a g g a g e c a p a c i t y d u r i n g Ut i l i ty 
C a t e g o r y o p e r a t i o n s , ______ p o u n d s . " 

W h e n the n u m b e r o f o c c u p a n t s p e r 
m i t t e d f o r t he Ut i l i ty C a t e g o r y is less 
t h a n the n u m b e r o f seats , bu t t h e sea t 
i n g a r r a n g e m e n t m a k e s n o d i f fe rence , it 
m a y b e m o r e c o n v e n i e n t t o o m i t t h e sea t 
p l a c a r d s a n d subst i tu te a s t a t e m e n t s u c h 
as t he f o l l o w i n g o n t h e c o n s o l i d a t e d p l a 
c a r d , " M a x i m u m n u m b e r o f p e r s o n s fo r 
Uti l i ty C a t e g o r y O p e r a t i o n s , " 

( 7 ) F o r Ut i l i ty C a t e g o r y m a n e u v e r i n g 
l imi ta t ions , see § 3 .20-2. 
[Supp. 10, 16 F. R. 3292, Apr. 14, 1951) 

5 3,755-2 Markings and placards for 
flap settings (CAA policies which apply 
to | 3.755 (a)). ( a ) Flap settings as re
lated to performance. I n s t ruc t ions o n 
f lap se t t ings r e l a t ing t o a i rp l ane p e r 
f o r m a n c e s h o u l d b e i n c l u d e d i n t h e " p e r 
f o r m a n c e i n f o r m a t i o n " s e c t i o n o f the 
M a n u a l , a n d s h o u l d b e ident i f ied w i t h t h e 
c o r r e s p o n d i n g p e r f o r m a n c e d a t a g i v e n i n 
§ 3.777-1 ( g ) . I f t h e a p p l i c a n t h a s d e m 
ons t r a t ed c o m p l i a n c e wi th t he p e r t i n e n t 
p e r f o r m a n c e r equ i r emen t s f o r a r a n g e o f 
f lap se t t ings , t h e r a n g e m a y b e g i v e n i n 
s t ead o f a s ing le se t t ing . I n th i s c a s e , 
p e r f o r m a n c e d a t a s h o u l d b e s h o w n f o r 
iboth e x t r e m e s o f t h e r a n g e , o r f o r t h e 
c r i t i ca l se t t ing w i t h i n t h e r ange , p l u s e x 
p l a n a t i o n o f t he qual i ta t ive effect o n p e r 
f o r m a n c e o f u s ing o t h e r se t t ings w i th in 
t he r ange , 

( b ) Flap settings resulting in unsafe 
characteristics. I f i m p r o p e r se t t ing o f 
the flaps c a n resul t i n d a n g e r o u s c h a r 
ac ter i s t ics , a su i table i t e m s h o u l d b e i n 
c l u d e d i n t h e " o p e r a t i n g l i m i t a t i o n s " 
s e c t i o n o f t he F l i g h t M a n u a l , a n d o n a 
p l a c a r d i n v i e w o f t he p i lo t . 

T y p i c a l e x a m p l e s o f " d a n g e r o u s char-
ac t e r i s t i c s " w o u l d b e cases i n w h i c h a 
flap t ake -o f f se t t ing less t h a n t h a t 
m a r k e d o n t he flap i n d i c a t o r w o u l d c a u s e 
unusua l difficulty i n t ake -o f f b y g r e a t l y 
e x t e n d i n g t he t ake -o f f d i s t ance , o r a f 
f e c t i n g con t ro l l ab i l i t y <e. g. , p o r p o i s i n g ; 
o r inab i l i ty to raise n o s e w h e e l ) . R e a 
s o n a b l e a n d g r a d u a l va r i a t i ons i n p e r 
f o r m a n c e w i t h c h a n g e i n f lap setting, 
w o u l d n o t b e c o n s i d e r e d d a n g e r o u s , i 
Cases o f o b v i o u s p i l o t e r ro r n e e d n o t b e : 

c o n s i d e r e d s u c h as t ake -o f f w i t h flaps i n 
l a n d i n g se t t ing, p r o v i d e d t he p e r t i n e n t 
se t t ings a r e adequa te ly m a r k e d o n the ' 
flap i nd i ca to r . 
[Supp. 10, 16 F. R. 3292, Apr. 14.J.95IJ 

INSTRUMENT MARKINGS 
. § 3.756 Instrument markings. T h e 1 

Ins t rumen t s l is ted i n §§ 3.757-3.761 shall ' 
h a v e t he f o l l o w i n g l imi t a t i ons m a r k e d 
t he r eon . W h e n these m a r k i n g s art ' 
p l a c e d o n t he c o v e r g lass o f t he i n s t r u -
"ment, a dequa t e p r o v i s i o n sha l l b e m a d e 
t o m a i n t a i n t he c o r r e c t a l i g n m e n t o f the, 
g lass c o v e r w i t h t h e f a c e o f t he d ia l . A l l 
a rcs a n d l ines sha l l b e o f sufficient wid th : 
a n d so l o c a t e d as t o b e c l ea r ly a n d easily, 
v i s ib le t o t h e p i lo t . 

I 3.757 Air-speed indicator, ( a ) T r u e 
i n d i c a t e d a i r speed sha l l b e u s e d : 

(1) T h e n e v e r - e x c e e d speed , V™—a: 

rad ia l r e d l ine (see I 3 . 7 3 9 ) . 
( 2 ) T h e c a u t i o n r a n g e — a y e l l o w a r c 

e x t e n d i n g f r o m the r e d l ine i n ( 1 ) a b o v e ' 
t o t he u p p e r l imi t o f t h e g r e e n a r c s p e c i -
ifield i n ( 3 ) b e l o w . 

• ( 3 ) T h e n o r m a l o p e r a t i n g r a n g e — a 
g r e e n a r c w i t h t h e l o w e r l imi t a t Vm.: 
as d e t e r m i n e d in § 3.82 w i t h m a x i m u m 
w e i g h t , l a n d i n g gea r a n d w i n g flaps r e 
t r ac ted , a n d t he u p p e r l imi t a t t he m a x - ! 
i m u m s t ruc tu ra l c ru i s ing speed es tab- i 
l i shed i n § 3.740. j 

( 4 ) T h e flap o p e r a t i n g r a n g e — a w h i t e : 

a rc w i th t h e l o w e r l im i t a t Va„ as d e 
t e r m i n e d i n § 3.82 a t t he m a x i m u m | 
we igh t , a n d t he u p p e r l imi t a t t he flaps-' 
e x t e n d e d speed i n § 3.742. 

<b) W h e n the n e v e r - e x c e e d a n d maxi-^ 
m u m s t ruc tura l c ru i s ing speeds v a r y with^ 
a l t i tude, m e a n s shal l b e p r o v i d e d w h i c h 
wil l i n d i c a t e t he a p p r o p r i a t e l im i t a t i ons 
t o t h e p i l o t t h r o u g h o u t t he o p e r a t i n g 
a l t i tude r a n g e . 

I 3.757-1 White arc on air-speed indi
cator (CAA interpretations which ap
ply to § 3.757 ( o ) ( 4 ) ) . T h e w h i t e a r c o n 
t he a i r - speed i n d i c a t o r s h o u l d e x t e n d t o 
t he " b a s i c " flaps e x t e n d e d speed s p e c i 
fied in § 3.742. A d d i t i o n a l c o m b i n a t i o n s 
o f flap se t t ing, a i r speed a n d p o w e r e s 
tab l i shed i n a c c o r d a n c e w i t h § 3.742 
s h o u l d b e l is ted i n t h e a i rp l ane flight; 
m a n u a l a n d m a y be l is ted o n a p l a c a r d i f 
the m a n u f a c t u r e r des i res . 
[Supp. 10, 16 F. H. 3293, Apr. 14. 1951J 

§ 3.758 Magnetic direction indicator. 
A p l a c a r d shal l b e ins ta l led o n o r i n 
c lose p r o x i m i t y t o t h e m a g n e t i c d i r e c 
t i o n i n d i c a t o r w h i c h c o n t a i n s t he c a l i 
b r a t i o n o f t h e i n s t r u m e n t i n a level 
f l igh t a t t i tude wi th e n g i n e ( s ) o p e r a t i n g 
a n d r a d i o r e c e i v e r ( s ) o n o r off ( w h i c h 
shal l b e s t a t ed ) . . T h e ca l i b r a t i on read-* 

ings sha l l b e those t o k n o w n m a g n e t i c ; 
h e a d i n g s i n n o t g r e a t e r t h a n 3 0 - d e g r e e : 

i nc r emen t s , 

I 3.759 Power-plant instruments. Al l 1 

r e q u i r e d p o w e r - p l a n t i n s t rumen t s sha l l 
b e m a r k e d w i t h a r e d . r ad ia l l ine at, 
t he m a x i m u m a n d m i n i m u m (if a p p l i 
c a b l e ) i n d i c a t i o n s f o r " sa fe o p e r a t i o n . 
T h e n o r m a l o p e r a t i n g r a n g e s sha l l b e 
m a r k e d w i t h a g r e e n a rc w h i c h shal l no t ; 
e x t e n d b e y o n d the m a x i m u m a n d min i - ; 
m u m l imi ts f o r c o n t i n u o u s o p e r a t i o n . 
T a k e - o f f a n d p r e c a u t i o n a r y r a n g e s sha l l 
b e m a r k e d w i t h a y e l l o w a rc . R a n g e s : 
o f e n g i n e speed w h i c h a re res t r i c ted a s 
a resul t o f excess ive e n g i n e o r p rope l l e r 
v i b r a t i o n shal l b e m a r k e d w i t h a r e d 
a r c 

[Amdt. 03-0, 11 F. R. 13395, Nov. 9, 1946, as 
amended by Amdt. 3-4, 15 P. R. 8902, Dec. 15, 
1950] 

§ 3.759-1 Power-plant instrument 
markings (CAA, interpretations which 
apply to § 3.759). (a) W h e r e the" p r o 
pe l l e r is res t r ic ted aga in s t o p e r a t i o n in a 
defini te r. p . m . r ange , b e c a u s e o f v i b r a t 
i ng s tress c o n s i d e r a t i o n s , s u c h r e s t r i c 
t ions s h o u l d b e i n d i c a t e d b y a r e d a r c on; 
t he t a c h o m e t e r e x t e n d i n g f r o m t h e _ow; 

to t he h i g h e n g i n e r . p . m . s p e e d s c o r r e - : 
s p o n d i n g t o t h e res t r i c ted p rope l l e r ; 
speed r. p . m . r anges . T h i s p o l i c y f o l l o w s 
t he gene ra l p r a c t i c e o f t h e r e g u l a t i o n s in, 
p r e s c r i b i n g t h e use o f r e d m a r k i n g s in-: 
s t ead o f y e l l o w m a r k i n g s i n i n d i c a t i n g 
r e s t r i c t ions t ha t a r e m o r e t h a n p r e c a u 
t i o n a r y . 

( b ) T a c h o m e t e r d ia l s h o u l d n o t b e 
m a r k e d to i n d i c a t e res t r i c ted o p e r a t i n g 
r a n g e d u e t o p r o p e l l e r v ib ra to ry stress: 
c o n s i d e r a t i o n s w h e n th i s c o n s i d e r a t i o n : 
appl ies o n l y u n d e r c e r t a i n c o n d i t i o n s : 

such as w h e n l a n d i n g g e a r is e x t e n d e d . 1 

I t is c o n s i d e r e d sa t i s f ac to ry f o r a p l a c 
a r d c o v e r i n g s u c h res t r ic ted r a n g e s to; 
b e p r o v i d e d . 
[Supp. 10. 16 F. R. 3293, Apr. 14, 195X1 

§ 3.760 Oil quantity indicators. I n - • 
d i ca to r s sha l l b e su i tab ly m a r k e d i n suf - ; 
flcient i n c r e m e n t s so t ha t t h e y wi l l 
r ead i ly a n d a c c u r a t e l y i n d i c a t e t h e 
quan t i t y o f oi l . 

§ 3.761 Fuel quantity i n d i e a f o r . 
W h e n t he unusab l e fuel supp ly f o r a n y 
t a n k e x c e e d s 1 g a l l o n o r 5 p e r c e n t o f 
t he t a n k c a p a c i t y , w h i c h e v e r is, g rea te r , ; 

a r ed b a n d shal l b e p l a c e d o n the i n d i 
c a t o r e x t e n d i n g f r o m the ca l i b r a t ed ze ro 
r e a d i n g (see § 3.437) t o t he lowes t r e a d 
ing o b t a i n a b l e i n t he leve l flight a t t i 
tude , a n d a su i t ab le n o t a t i o n i n t he A i r 
p l ane F l i g h t M a n u a l sha l l b e p r o v i d e d to' 
i nd i ca t e t o t he flight p e r s o n n e l t h a t t he 
fuel r e m a i n i n g i n t h e t a n k w h e n t h e 
quan t i t y i n d i c a t o r r e a c h e s ze ro c a n n o t 
b e used sa fe ly i n flight. ( S e e § 3.672.) 

CONTROL MARKINGS 

§ 3.762 General A l l c o c k p i t c o n 
t rols , w i th t h e e x c e p t i o n o f t h e p r i m a r y 
flight c o n t r o l s , sha l l b e p l a in ly m a r k e d ; 
a s t o the i r f u n c t i o n a n d m e t h o d o f 
o p e r a t i o n . 

§ 3.762-1 Marking of button-type 
starter switches (CAA interpretations 
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which apply to % 3.762). S i m p l e p u s h 
b u t t o n t y p e s ta r te r s w i t c h e s lifted n o t h e 
m a r k e d t o i n d i c a t e m e t h o d o f o p e r a t i o n . 
[Supp, 10, 18 P. B. 3293, Apr. 14, 1961 ] 

•• $ 3.763 Aerodynamic controls. The 
s e c o n d a r y c o n t r o l s sha l l h e su i t ab ly 
m a r k e d t o c o m p l y -with §5 3.337 a n d 
3_ 338.- ^ 
'• ' 5 3!764 Power-plant fuel c o n t r o l s . 
( a ) C o n t r o l s f o r fue l t a n k s e l e c t o r 
v a l v e s sha l l b e m a r k e d t o i n d i c a t e - t h e 
p o s i t i o n c o r r e s p o n d i n g t o e a c h t a n k a n d 
t o a l l ex i s t ing c ros s f e e d ' p o s i t i o n s . 

( b ) W h e n m o r e t h a n o n e fuel , t a n k is 
p r o v i d e d , a n d i f s a f e o p e r a t i o n d e p e n d s 
u p o n the u s e o f t a n k s i n a spec i f ic s e -
q u e n c e , t he fuel t a n k se lec to r cont ro ls , , 
sha l l b e m a r k e d a d j a c e n t t o o r o n t h e 
c o n t r o l t o i n d i c a t e to the' f l i g h t p e r s o n 
n e l t h e o r d e r i n w h i c h t h e t a n k s must! i 
b e u s e d . •' 

( c ) O n m u l t i e n g i n e a i rp lanes , c o n t r o l s 
f o r e n g i n e va lves sha l l b e m a r k e d t o i n 
d i c a t e t h e p o s i t i o n c o r r e s p o n d i n g t o e a c h 
eng ine . 

( d ) T h e usab le c a p a c i t y - o f e a c h Isa ik 
sha l l b e i n d i c a t e d a d j a c e n t to o r o n t h e 
fue l t a n k se lec to r c o n t r o l . 
{Amdt. 03-0, 11 F. R. 13396,Hov. 9, 1946, as 
amended by Amdt. 3-7, 17 P. B. 1087, Feb. 6,;; 
1952] 

5 3.765 Accessory and auxiliary con
trols, ( a ) W h e n a r e t r a c t a b l e l a n d 
i n g g e a r is used , t he i n d i c a t o r r equ i r ed 
i n 5 3.359 shal l b e m a r k e d i n s u c h a 
m a n n e r t h a t t h e p i l o t c a n a sce r t a in a t 
a l l t i m e s w h e n the whee l s a r e s e c u r e d 
i n t h e e x t r e m e pos i t ions . 

( b ) E m e r g e n c y c o n t r o l s sha l l b e c o l 
o r e d r e d a n d c l ea r ly m a r k e d as t o thei r 
m e t h o d o f ope ra t i on . 

MISCELLANEOUS 

§ 3.766 Baggage compartments, bal
last location, and special seat loading 
limitations, ( a ) E a c h b a g g a g e o r c a r g o 
c o m p a r t m e n t a n d ba l las t l o c a t i o n shall" 
b e a r a p l a c a r d w h i c h s ta tes t he m a x i 
m u m a l l o w a b l e w e i g h t o f c o n t e n t s a n d . 
If app l i cab le , a n y spec i a l l i m i t a t i o n o f 
c o n t e n t s d u e t o l o a d i n g r equ i r emen t s , 
:etc. 

<b) W h e n the m a x i m u m permiss ib le 
w e i g h t to b e ca r r i ed i n a s ea t is less than ' 
170 p o u n d s (see § 3 . 7 4 ) , a p l a c a r d sha l l 
b e p e r m a n e n t l y a t t a c h e d t o t he sea t 
s t ruc tu re w h i c h s ta tes t he m a x i m u m 
a l lowab le w e i g h t o f o c c u p a n t s t o b e c a r 
r i ed . 

§ 3.767 Fuel, oil, and coolant filler 
openings. The f o l l o w i n g i n f o r m a t i o n 
sha l l be m a r k e d o n o r a d j a c e n t t o t he 
filler c o v e r i n e a c h c a s e : 

( a ) T h e w o r d " f u e l , " t he m i n i m u m 
pe rmis s ib l e fuel o c t a n e n u m b e r f o r t he 
eng ines instal led, a n d t h e usab le fue l 
t a n k capac i t y . . (See § 3.437.) 
" ( b ) T h e "word " o i l " a n d t h e oi l t a n k 
c a p a c i t y . 

( e ) T h e n a m e o f t he p r o p e r c o o l a n t 
f luid a n d t he c a p a c i t y o f t h e c o o l a n t 
sys tem. 

53 .768 ^Emergency e x i t placards. 
E m e r g e n c y ex i t p l a c a r d s a n d o p e r a t i n g 
c o n t r o l s sha l l b e c o l o r e d r e d . A p l a c a r d 
sha l l b e l o c a t e d a d j a c e n t to t he c o n -
t r o l ( s ) w h i c h c l ea r ly i nd i ca t e s i t t o b e 
a n e m e r g e n c y ex i t a n d d e s c r i b e s t h e 
m e t h o d o f o p e r a t i o n . (See S 3.387.) 

' 1:3.769- Approved flight maneuvers— 
( a ) Category N. A p l a c a r d sha l l b e p r o -

' v i d e d i n f r o n t o f a n d i n c l e a r v i e w o f 
t h e .p i lot s t a t i ng : " N o a c r o b a t i c m a n e u 
vers i n c l u d i n g sp in s a p p r o v e d . " 

( b ) Category V. A p l a c a r d sha l l b e 
p r o v i d e d i n f r o n t o f a n d i n c l e a r v i e w o f 
"the p i l o t s t a t ing : " N o a c r o b a t i c m a n e u 
v e r s a p p r o v e d , e x c e p t t h o s e l i s ted i n t h e 
A i r p l a n e F l i g h t M a n u a l . " 

( c ) Category A. A p l a c a r d sha l l b e 
p r o v i d e d i n c l e a r v i e w o f t h e p i l o t w h i c h 
l i s ts a l l a p p r o v e d a c r o b a t i c m a n e u v e r s 
:and t h e r e c o m m e n d e d e n t r y a i r s p e e d f o r 
e a c h . If i n v e r t e d f l igh t m a n e u v e r s a r e 
n o t a p p r o v e d , t h e p l a c a r d sha l l b e a r a 
n o t a t i o n t o th i s effect . 

§ 3.770 Operating limitations placard. 
A p l a c a r d sha l l b e p r o v i d e d i n c l e a r view, 
o f t he p i l o t s ta t ing: ; " T h i s a i rp lane m u s t 
b e o p e r a t e d a s a .- o r - — 
c a t e g o r y a i rp l ane i n c o m p l i a n c e w i t h t h e 
o p e r a t i n g l imi t a t ions s t a t ed i n t h e f o r m 
o f p l aca rds , m a r k i n g s , a n d m a n u a l s . " 
[=Amdt. 3-10,16 W.R. 2213, Apr .18, 1963] 

. . . AIRPLANE F L I G H T M A N U A L 
i .3 ,777 Afrplane Flight Manual, ( a ) 

A n A i r p l a n e F l i g h t M a n u a l sha l l b e 
fur- n i shed w i t h e a c h a i rp lane , having a 
; maximum certificated weight of-
more than 6,000_pounds' T h e p o r t i o n s , 

o f th is d o c u m e n t l is ted b e l o w sha l l b e | 
ver i f ied a n d a p p r o v e d b y t he A d m i n i s t r a - • 
tor , a n d sha l l b e segrega ted , ident i f ied, 
a n d c l ea r ly d i s t ingu i shed f r o m por t ions ; 
n o t so a p p r o v e d . A d d i t i o n a l i t ems o f i n 
f o r m a t i o n h a v i n g a d i r ec t a n d i m p o r t a n t 
b e a r i n g o n safe o p e r a t i o n m a y b e r e 
qu i red b y t h e A d m i n i s t r a t o r w h e n u n 
usua l des ign , o p e r a t i n g , o r h a n d l i n g 
charac te r i s t i c s so w a r r a n t . . 

( b ) F o r a i rp lanes h a v i n g a m a x i m u m 
cer t i f i ca ted w e i g h t o f 6,000 p o u n d s o r less 
a n A i r p l a n e F l i g h t M a n u a l is n o t re-', 
q u i r e d ; ins tead , t he i n f o r m a t i o n p r e - ' 
s c r ibed i n this p a r t fo r i n c l u s i o n i n the! 
A i r p l a n e F l i g h t M a n u a l sha l l b e m a d e , 
•available to t he o p e r a t o r b y t he m a n u 
f a c t u r e r i n t he f o r m o f c lea r ly stated,; 
p l a c a r d s , ma rk ings , o r m a n u a l s , . 

§ 3 . 7 7 7 - 1 Preparation of airplane 
flight manuals, for airplanes in the nor
mal, utility, and acrobatic' categories 
iCAA po l i c i e s which apply to 'S 3 . 7 7 7 ) . 
( a ) T h i s s e c t i o n ou t l ines a n a c c e p t a b l e 
a r r a n g e m e n t f o r t h e A i r p l a n e F l i g h t 
M a n u a l a s r equ i red b y § 3.777. I t s h o u l d 
be, ;noted. t ha t t he i t e m s ou t l i ned b e l o w 
f o r Inc lus ion i n t h e d o c u m e n t w i l l n o t 
a l l b e neces sa ry f o r a g iven a i rp lane , a n d 
t h e Civi l A e r o n a u t i c s A d m i n i s t r a t i o n i s 
des i rous o f h o l d i n g t h e d o c u m e n t t o the; 
sma l l e s t p r a c t i c a b l e a m o u n t o f mate r iaL 
O n l y t he m a t e r i a l r equ i red b y th i s p a r t 
s h o u l d b e i n c l u d e d i n t h e Civi l A e r o n a u 

t i c s A d m i n i s t r a t i o n a p p r o v e d p o r t i o n o f : 
t h e m a n u a l . H o w e v e r , i f des i red , t h e 
m a n u f a c t u r e r m a y a d d o the r d a t a i n a 
d i s t inc t ly s epa ra t e s e c t i o n i n t h e s a m e 
c o v e r . T h e p o r t i o n o f t h e m a t e r i a l t h a t 
i s t o b e a p p r o v e d b y t he Civi l A e r o n a u 
t i c s A d m i n i s t r a t i o n m u s t b e so marked- , 
a n d c l ea r ly s epa ra t ed f r o m a n y other . ' 
m a t e r i a l so t h a t n o o n e c o u l d eas i ly er r 
i n r e g a r d t o t he p a r t t ha t is a p p r o v e d . 

( b ) T h e p a g e s ize f o r t h e A i r p l a n e 
F l i g h t M a n u a l w i l l b e left t o t h e dec i s ion ; 
o f t h e m a n u f a c t u r e r . S o m e so r t o f . a 
c o v e r s h o u l d b e p r o v i d e d w h e r e m o r e : 

t h a n o n e p a g e is i n v o l v e d a n d s h o u l d 
i n d i c a t e t h e n a t u r e o f t h e c o n t e n t s w i t h 
t he f o l l o w i n g t i t l e : " A i r p l a n e P l i g h t 
M a n u a l . " E a c h p a g e o f t h e a p p r o v e d 
p o r t i o n s h o u l d b e a r t h e n o t a t i o n " C A A 
A p p r o v e d " a n d t h e d a t e o f i s suance . T h e 
m a t e r i a l s h o u l d b e b o u n d In s o m e s e m i 
p e r m a n e n t f a s h i o n s o t h a t p a g e s wi l l ; 
n o t eas i ly b e los t , bu t s h o u l d b e so b o u n d 
t h a t Tevised p a g e s c a n . b e inser ted . I n 
t he c a s e o f s m a l l a i rp l anes w h e r e t he 
d o c u m e n t cons i s t s o f o n l y o n e o r two ; 
p a g e s , supe r sed ing t h e en t i re d o c u m e n t 
w o u l d b e p r e f e r ab l e to i ssu ing rev ised 
pages . T h e a i r c r a f t spec i f i c a t i on wi l l 
i den t i fy t h e m a n u a l b y t h e a p p r o v a l da te , 
a n d w h e n di f ferent ve r s ions o f t h e a i r 
p l a n e ( sk ip lanes , s eap lanes , e t c . ) a r e 
c o v e r e d i n s epa ra t e m a n u a l s , e a c h wil l , 
b e l is ted. A l s o , t h e la tes t a p p r o v e d r e 
v is ions wi l l b e s h o w n . 

( 1 ) W h e n a n a i r c ra f t h a s t en t a t i ve 
a p p r o v a l o n l y , t he f o l l o w i n g s t a t e m e n t 
s h o u l d a p p e a r o n t h e Inside o f t he f r o n t 
c o v e r i n g p a g e o f t h e m a n u a l : 

The certificate of airworthiness Issued to 
the aircraft described hereon, subject to the 
final issuance of a covering type certificate,. 
Is based upon tentative approval of aircraft 
of this model. Upon Issuance of a covering 
type certificate, it may become necessary to ; 
make certain modifications or adjustments 
to the subject aircraft In order that the cer
tificate of airworthiness may refnain effective.. 

( c ) T h e A i r p l a n e F l i g h t M a n u a l 
s h o u l d c o n t a i n as m u c h o f t he m a t e r i a l 
i n p a r a g r a p h s ( d ) t h r o u g h (h> o f th i s 
s e c t i o n as is a p p l i c a b l e t o t he ind iv idua l 
m o d e l . I t is sugges t ed t ha t t h e d o c u 
m e n t b e d i v i d e d i n t o s e c t i o n s as i n d i c a t e d 
i n p a r a g r a p h s ( d ) t h r o u g h <h> o f th i s 
sec t ion . T h e s e q u e n c e o f s e c t i o n s a n d o f 
i t e m s w i t h i n sec t ions s h o u l d f o l l o w t h * 
ou t l i ne i n so f a r a s is p r a c t i c a b l e . T h i s 
wi l l f ac i l i t a te r ev i s ing t he d o c u m e n t 
w h e n a n a i rp l ane is a l t e red i n t h e field. 

( d ) Administrative section. ( T h i s 
s e c t i o n wi l l b e u n n e c e s s a r y i n t h e ease 
o f sma l l u n c o m p l i c a t e d a i rp l anes w h e r e 
t he l imi ta t ions cons i s t o f o n l y o n e o r t w o 
pages . I n s u c h cases t he da ta n o t e d fo r 
i n c l u s i o n o n t h e t i t le p a g e c a n b e p l a c e d 
a t t he t o p o f t h e f irst p a g e . ) 

(1) Title page. T h i s p a g e s h o u l d I n 
c l u d e t he m a n u f a c t u r e r ' s n a m e , a i rp lane 
m o d e l a n d t he r eg i s t r a t ion n u m b e r . 

(2) Table of contents. T h i s p a g e wi l l 
n o t be n e c e s s a r y w h e r e t h e d o c u m e n t 
cons i s t s o f o n l y a f e w p a g e s . 

( 3 ) Log of revisions. S h o u l d p r o v i d e 



A I R P L A N E A I R W O R T H I N E S S ; N O R M A L , U T I L I T Y , A N D A C R O B A T I C C A T E G O R I E S 55 
s p a c e s In w h i c h to - record rev i sed paggs; 
a n d t h e d a t e i n s e r t e d . T h i s p a g e w i l l 

- Jnofche n e c e s s a r y w h e r e t h e d o c u m e n t is 1 

s h o r t a n d wi l l b e supe r seded c o m p l e t e l y 
i f c h a n g e s a r e necessa ry . 

(e> Limitations section—(i) Engine 
•power and speed limits. S h o u l d a lso l i s t 
e n g i n e a n d p r o p e l l e r m a n u f a c t u r e r a n d 
m o d e l . 

( 2 ) Temperature and manifold pres
sure limits. I n c l u d e , i f a p p l i c a b l e , m i n i 
m u m c l i m b i n g a i r speeds f o r h o t w e a t h e r 
o p e r a t i o n . 

( 3 ) Fuel grade. T h i s i t e m as w e l l a s 
s u b p a r a g r a p h s ( 1 ) a n d ( 2 ) o f th i s p a r a 
g r a p h m a y , i n t he c a s e o f m o s t a i rp l anes , 
b e c o v e r e d toge the r . -

( 4 ) . Propeller. S h o u l d l i s t p r o p e l l e r 
m a n u f a c t u r e r a n d m o d e l . 

( 5 ) Power-plant door and flap set-' 
tings. Pe r t a in s o n l y w h e n c o w l flapsj 
c o o l e r d o o r s o r o t h e r s imi l a r dev i ces a r e 
ins ta l led. 

( 6 ) Placards (power-plant o n l y ) . 
S h o u l d list all p o w e r - p l a n t operat ing! 
p l a c a r d s a n d e x p l a i n the i r s i gn i f i c ance , 
w h e r e pe r t inen t . 

(7 ) . Instrument markings • (.power-
plant instruments'). S h o u l d l is t a l l 
p o w e r - p l a n t i n s t rumen t m a r k i n g s . 

( 8 ) Airspeed limitations. S h o u l d i n 
c l u d e " n e v e r e x c e e d speed , " " m a x i m u m 
s t ruc tu ra l c ru i s ing s p e e d , " " m a n e u v e r 
i n g s p e e d , " " f laps e x t e n d e d s p e e d , " a n d 
" l a n d i n g gea r e x t e n d e d s p e e d " w h e r e 

*arjplicable. 
( 9 ) Flight load factors. T h e p e r t i n e n t 

l o a d f a c t o r s s h o u l d b e g i v e n i n t e r m s . o f 
a cce l e r a t i ons . 

( 1 0 ) Maximum weight. T h i s s h o u l d 
l is t m a x i m u m w e i g h t s . 

( 1 1 ) C . G. Range. T h e a p p r o v e d c . g . 
l imi ts a n d d a t u m shou ld b e l i s ted i n 
i nches . 

( 12 ) Maneuvers. T h i s s h o u l d l is t t h e 
a p p r o v e d m a n e u v e r s w i t h r e c o m m e n d e d 
e n t r y speeds . 

(13) Placards . (except power-plant 
placards). S h o u l d l is t all flight p l a c a r d s 
a n d e x p l a i n t he i r s ign i f i cance w h e r e 
pe r t inen t . 

( 1 4 ) Instrument markings (except 
power-plant instruments). S h o u l d l is t 
all flight i n s t r u m e n t m a r k i n g s , a n d e x 
p l a i n the i r s ign i f i cance . ( I n m o s t c a s e s 
th i s w i l l Invo lve o n l y t h e a i r speed 
Ind ica to r . ) 

( 15 ) Minimum crew. T h i s s e c t i o n 
shou ld b e used o n l y w h e n t h e m i n i m u m 

: c r e w is m o r e t h a n o n e . W h e r e used , t h e 
s e c t i o n s h o u l d e x p l a i n t he bas i c du t i es o f 
e a c h c r e w m e m b e r . 

( f ) Procedures section—(1) Normal 
operating procedures. F o r t h e smalji 
c o n v e n t i o n a l a i rp l ane w h e r e al l p r p c e -

• -dures a r e c o n v e n t i o n a l , th i s s e c t i o n wi l l 
h o t b e neces sa ry . O n l y u n c o n v e n t i o n a l 
f ea tu res a n d pecul ia r i t ies o f t h e par t icu
lar a i rp l ane s h o u l d b e c o v e r e d here,, a n d , 
i n t he c a s e o f m o r e c o m p l e x a i rp lanes , 
H i e f o l l o w i n g s h o u l d b e c o v e r e d w h e r e 
p e r t i n e n t . 

(1) O n e e n g i n e i n o p e r a t i v e . A p p l i e s 
o n l y t o m u l t i e n g i n e t y p e s a n d should , 
c o n t a i n a l l n e c e s s a r y p r o c e d u r e s f o r s a c h i 
.operat ion. } 
' ( i i ) P r o p e l l e r f e a t h e r i n g . A p p l i e s 
o n l y t o m u l t i e n g i n e types e q u i p p e d with; 
f e a t h e r i n g p rope l l e r s . S h o u l d c o n t a i n 
full Ins t ruc t ions o n f e a t h e r i n g a n d u n - ; 

f e a t h e r i n g . 

( i i i ) C i r cu i t b reakers . S h o u l d c o n 
t a in ful l I n f o r m a t i o n o n t h e l o c a t i o n a n d 
m e t h o d o f r e se t t ing a l l c i r c u i t breakers : 
ins ta l led . 

( Iv ) F i r e p r o c e d u r e s . Pe r t a ins o n l y t o 
a i r p l a n e s e q u i p p e d w i t h a b u i l t - i n Are 
e x t i n g u i s h i n g s y s t e m . S h o u l d c o n t a i n : 
fu l l i n s t ruc t ions o n t h e o p e r a t i o n o f s u c h 
s y s t e m s a s we l l as a s s o c i a t e d A r e p r o - : 
t e c t i o n e q u i p m e n t a n d p r o c e d u r e s . 

( v ) . E m e r g e n c y p r o c e d u r e s f o r flaps, 
t a n - i n g gear , f ue l d u m p i n g , e t c . 

( v i ) O t h e r spec ia l o p e r a t i n g p r o c e 
d u r e s ( i f a n y ) . 

( g ) performance information sec
tion—(1) Take-off data. S h o u l d i n c l u d e 
d i s t a n c e t o c l ea r 5 0 - f o o t o b s t a c l e , e tc . , a t 
v a r i o u s a l t i tudes a n d t empera tu re s . 

( 2 ) Climb data. S h o u l d g ive n o r m a l 
r a t e o f c l i m b , b a l k e d l a n d i n g c l i m b 
( l a n d i n g g e a r e x t e n d e d a n d w i n g flaps 
i n l a n d i n g p o s i t i o n ) a n d o n e - e n g i n e i n 
o p e r a t i v e c l i m b ( f o r m u l t i e n g i n e t y p e s ) 
a t va r ious a l t i tudes a n d t empera tu re s . 

( 3 ) Landing data. S h o u l d g ive d i s 
t a n c e t o c o m p l e t e l a n d i n g o v e r 5 0 - f o o t 
obs t ac l e a n d a p p r o a c h s p e e d f o r va r ious 
a l t i tudes a n d t empera tu re s . 

( 4 ) Stalling data. S h o u l d g ive s ta l l 
speeds , s ta l l w a r n i n g i n d i c a t i o n s a n d 
o t h e r p e r t i n e n t d a t a i n c l u d i n g s ta l l ing 
speeds a t v a r i o u s a n g l e s o f bank . 

, ( h ) Weight and balance' data section. 
-This s e c t i o n wi l l n o t b e Inc luded i n t h e 
a p p r o v e d p o r t i o n o f t he A i r p l a n e F l i g h t 

: M a n u a l . I t is t h e i n t e n t i o n o f t he C iv i l 
A e r o n a u t i c s A d m i n i s t r a t i o n t o p l a c e t h e 
respons ib i l i ty f o r t h e c o n t r o l o f w e i g h t 
a n d b a l a n c e w i t h t he m a n u f a c t u r e r a n d 
ope ra to r . T h e m a n u f a c t u r e r wi l l furnish: 
a w e i g h t a n d b a l a n c e r e p o r t f o r e a c h new: 
a i rp l ane . T h e Civ i l A e r o n a u t i c s A d m i n 
i s t r a t ion r ep resen ta t ive wi l l n o t a p p r o v e 
e a c h ind iv idua l r e p o r t b u t w i l l m a k e 
o n l y o c c a s i o n a l s p o t c h e c k s t o a sce r t a in 
t h a t t h e m a n u f a c t u r e r ' s w e i g h t c o n t r o l 
p r o c e d u r e i s a d e q u a t e . T h e m a n u f a c 

t u r e r wi l l b e e x p e c t e d t o fu rn i sh c o m 
p l e t e i n f o r m a t i o n w i t h t he a i rp l ane , n o t 
o n l y r e g a r d i n g i ts a c t u a l w e i g h t a n d 
b a l a n c e , b u t a l so t o i n c l u d e ske tches , 

l samples , a n d o t h e r da t a t h a t wi l l assist 
t h e o p e r a t o r i n c h e c k i n g t he ba lance , 
a f t e r a l t e ra t ions . T h e R e p a i r a n d A t 
t e r a t i on F o r m ( A C A - 3 3 7 ) h a s b e e n re
v i s e d t o i n c l u d e s p a c e f o r r e c o r d i n g t h e 

; n e w e m p t y we igh t , e m p t y w e i g h t C . G . 
a n d useful l o a d o n t he f o r m a f te r e a c h 
c h a n g e . A e o p y o f th is f o r m wil l b e 
g i v e n t o t he o w n e r a n d his file o f s u c h 
f o r m s , t o g e t h e r w i t h t he m a n u f a c t u r e r ' s 
o r i g ina l da t a w i l l a f ford t h e o w n e r w i t h 
a c o m p l e t e a n d u p - t o - d a t e file. I n c a s e s 
w h e r e • t h e pe rmiss ib le C . G . p o s i t i o n s 
v a f y w i t h g ross w e i g h t , i t is sugges t ed 

t h a t a n o t e b e i n c l u d e d to t h e w e i g h t 
a n d b a l a n c e x e p c i t j a ^ 
c o n t a c t t h e a i rp l ane mamufad tu re r w h e n 
a n y c h a n g e is m a d e t o t h e a i r p l a n e 
w h i c h w o u l d a p p r e c i a b l y af fec t t h e l o 
c a t i o n o f t h e « h p t y C . G . o r l o c a t i o n o f 
usefu l l o a d i t ems . T h e m a n u f a c t u r e r is 
a s k e d t o c o o p e r a t e i n a n e d u c a t i o n a l 
p r o g r a m t o i n f o r m t h e o w n e r o f h i s r e 
spons ib i l i ty a n d t h e m e a n s w h e r e b y h e 
c a n d i s c h a r g e it. T o t h i s e n d , a s t a t e 
m e n t subs tan t ia l ly as f o l l o w s s h o u l d b e 
p r o m i n e n t l y d i sp l ayed i n t he w e i g h t a n d 
b a l a n c e s e c t i o n : 

Nora:: It la the responsibility of the air
plane owner and the pilot to Insure that the 
airplane is loaded properly. The empty 
weight, empty weight C. Q. and useful load 
are noted below for this airplane as delivered 
from the factory. If the airplane o a s been 
altered, refer to the latest approved Bepalr 
and Alteration Form (ACA-337) for this 
Information. 

( 1 ) Weight limits. S h o u l d l is t a n d 
e x p l a i n ( w h e r e n e c e s s a r y ) t h e v a r i o u s 
w e i g h t l imi ts . I n t he c a s e o f a s m a l l 
a i rp lane , o n l y t h e m a x i m u m (g ross ) 
w e i g h t w o u l d b e a p p l i c a b l e . 

( 2 ) C. G. limits. A p p r o v e d o p e r a t i n g 
•G.. G . r a n g e . 

" ( 3 ) Empty weight C. G. limits where 
practicable. T h i s appl ies to t h e e m p t y 
w e i g h t C . G . r a n g e w h i c h wi l l a u t o - . 
m a t i c a l l y assure c o m p l i a n c e w i t h t h e ' 
o p e r a t i n g C . G . l imi t s u n d e r t he m o s t 
adve r se l o a d i n g c o n d i t i o n s , 

( 4 ) .Empty weight and empty weight 
C. G. location. 

(5) Equipment list. A l l e q u i p m e n t 
I nc luded i n t he e m p t y w e i g h t . E q u i p 
m e n t i t ems shou ld n o r m a l l y b e ident i f ied 
b y . the i t e m n u m b e r a n d n a m e used i n 

, t h e A i r c r a f t Spec i f i c a t i on . . _ 
( 6 ) Weight computations. T h e c o m - ; 

p u t a t i o n s n e c e s s a r y t o d e t e r m i n e t h e 
e m p t y w e i g h t C . G . l o c a t i o n a n d t h e 
c h e c k o f f o r w a r d a n d a f t C. G . l o c a t i o n s 
w h e r e a p p l i c a b l e . 

( 7 ) Loading schedule. S u p p l y w h e r e 
,-necessary. 

( 3 ) Loading schedule instructions^ 
C o m p l e t e ins t ruc t ions in t he use o f t he 
l o a d i n g schedu le . — 

( 9 ) Unconventional airplanes. T h e 
m a t e r i a l i n p a r a g r a p h ( h ) o f th i s s e c t i o n 
is be l i eved t o b e c o m p l e t e a n d adequa t e 
f o r a c o n v e n t i o n a l a i rp lane . I n t he c a s e 
o f u n c o n v e n t i o n a l a i rp lanes o r a i rp lanes 
w i t h spec ia l fea tures , t h e f o r e g o i n g 
s h o u l d b e mod i f i ed o r ampl i f i ed as n e c e s 
s a r y t o c o v e r t h e case . 

<i) Number of copies. T h r e e c o p i e s 
o f t he a b o v e mate r i a l , less t h e W e i g h t '. 
a n d B a l a n c e D a t a S e c t i o n , s h o u l d be 

: s u b m i t t e d t o t he a p p r o p r i a t e Civi l A e r o 
n a u t i c s A d m i n i s t r a t i o n r e g i o n a l office b y 
t he m a n u f a c t u r e r f o r a n o r ig ina l a p 
p rova l . O n e c o p y wi l l b e s i g n e d b y t h e 
Chief , A i r c r a f t Div i s ion , a n d r e tu rned t o 
t h e m a n u f a c t u r e r . R e v i s i o n s t o t he 
m a n u a l wi l l be a p p r o v e d in t he r e g i o n a l 
office. O n e c o p y o f t he W e i g h t a n d B a l 
a n c e D a t a S e c t i o n s h o u l d b e Inc luded i n 
t h e m a n u a l b y t he m a n u f a c t u r e r fo r 
e a c h a i rp lane a t t he t ime o f cer t i f ica t ion . 
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<j) Sample of airplane flight manual: 
A Sample o f a n A i rp l ane P l i g h t M a n u a l ' 
t h a t fulfills t he r e q u i r e m e n t s i n t he c a s e ; 
o f a s m a l l u n c o m p l i c a t e d a i rp l ane i s 
g i v e n i n p a r a g r a p h ( k ) o f this" sec t ion. ; 

( k ) Sample sheet. 

1 3 . 7 7 7 - 2 Calculated' effects of tem
perature and altitude variations (CAA 
policies which apply to § 3 . 7 7 7 ) . S e e 

§ 3 . 7 8 0 - 1 . 

[Supp. 10, IS P. B. 3295, A p r . 14, 1951] 

S A M P L E S H E E T ' 

% 3 . 7 7 7 - 3 Performance data for al
tered airplanes of this part (CAA policies 
which apply to § 3 . 7 7 7 ) . See § 3 . 7 8 0 - 2 . 

(Supp. 10, 16 F. H. 3295, Apr. 14, 1951] 

! 3 . 7 7 7 - 4 Performance data and flight 
tests for .ski.installations on airplanes 9} 

• CAA Identification No. 

(This document must be fcept in airplane at ail timesj 
C. A. A. Approved January 1,1047, 

K O H S O N A n t c E A n Co. 

LOS ANGELES, M A I N E 
R O N S O N 08[ 

N O B M A L AMD UlILITT CATE-OKIES* 

Engine limits: 
Fuel: 
Propeller: 
Power instrument: 

Airspeed limits (true in
dicated airspeed): 

Flight load factors: 

Max-tnum weight: 
O. O. range: 

Pitch settings, high 

A I R P L A N E F L I G H T M A H U A L 

LIMITATIONS 
The following limitations must bo observed in the operation of this airplane: 

Engine: Motors model 160A. 
- For aU operations—2500 ram, 150 hp. 

73 minimum octane aviation gasoline. 
Hamilton Standard constant speed, hub 2D30, blades 6167A-I6. 

29\low 14'at 42 in. sta. 
(a) Fuel quantity gauge: Fuel remaining in tank when indicator is in the region marked 

in R E D cannot sarely be used in flight. 
(b) Oil temperature: Unsafe It indicator exceeds RED line (200° F) 
(c) Tachometer: RED line at rated engine speed. DO NOT EXCEED. 

Normal category Utility category 
Never exceed 150 mph 165 mph 
Mas. structural cruising... 120mph 120mph 
Maneuvering . . . . . . — n o mph 110 mph 
Flaps extended OOmpb 90 mph 
Max. positive load factors -3.9 4.5 
Max. negative load factor No inverted maneuvers approved; 

MOO lbs. 1,900 lbs. 
(+11.0) to (+22.4) 
Datum—L. E . of wing. 
N O T E : It is the responsibility of the airplane owner and the pilot to insure that the air

plane is properly loaded. 
(a) No acrobatic maneuvers approved for Normal Category operation. 
(b) The following maneuvers are approved for operation in the Utility Category only, 

with recommended entry speeds shown: 
CHANDELLES—110 MPH TIAS LAZY EIGHTS—108 MPH TIAS 
STEEP TURNS—100 MPH TIAS SPINS 

" STALLS (EXCEPT WHIP STALLS) 
(a). Radial RED line marks the never exceed speed which is the maximum safe airspeed. 
(b) YELLOW arc on indicator denotes range of speeds in which operations should be 

conducted with caution and only in smooth air. 
(c) GREEN arc denotes normal operating speed range. 
(d) WHITE arc denotesspeed range in which flaps may safely be lowered. 

N O T E : Maneuvers involving approach to stalling angle or full application of elevator.rudder or aileron should he 
confined to speeds below maneuvering speed. 

. PROCEDURES 
Normal operating pro- te) Rear seat must not be occupied when airplane is operated in the Utility Category, 

eedures: -
. PERFORMANCE INFORMATION 

The following performance figures were obtained during Civil Aeronautics Administration type tests and may. 
be realized under conditions indicated with the airplane and engine in good condition and with average piloting 
technique. i 

All performance is'gf ven for 2100 lbs. weight, with no wind and on level, paved runways. In using the following, 
data, allowance for actual conditions must be made. 

Airspeed instrumentmarfc. 
ings and their signifi
cance: 

Take-on* distance (in feet): Distance required to take
off and climb 60 feet. Fnll throttle 80 mph climb 
speed. Flaps down 10°. 

Landing distance (in feet): Distance required to land 
over 50 feet obstacle and stop. Flaps full down. 
Approach at 75 mph. 

Normal rate of climb (ft. per min.): Full throttle. 
Flaps up. Air speed 80 mph. 

Balked landing climb (feetpermmute). Full throttle. 
Flaps down. Airspeed SO mph. 

Sea level 
2,000 feet 
4,000 feat-...-. 
6,000 feet- JJ. 

Sea level.. 
2,000 feet.. 
4,000 feet-
6,000 feet-. 

Sea level.. 
2,000 feet.. 
4,000 feet.. 
6,060 feet-

Sea level.. 
2,000 feet.. 
4,000 feet.. 
6,000 feet-. 

Outside air temperatures 

0°F.* 25° F. 60° F. 75° F. 100° ¥ 

625 
1,125 
1,625 
2,100 

1,200 
1,260 
1,340 
1,420 

800 
550 
420 

600 
490 

750 
1,275 
1,875 
2,300 

1,250 
1,320 
1,400 
1,480 

760 
610 
380 

670 
450 

900 
1,475 
2,050 
2,600 

1,300 
1,380 
1,460 
1,520 

720 
600 
470 
340 

530 
420 

1,000 
1,600 
2,200 
2,700 

1.350 
1,440 
1,510 
1,580 

430 
300 

500 
380 
270 
160 

1,076, 
1,700 
2,6» 
3,000 

1,400 
1,500 
1,570 
1,640 

640. 

300 

470 
350' 
240 
120 

Stalling speeds (mph). FoweroS.-.j Angleff bank... 0° 
Flaps ftp 55 
Flaps full down. 50. 

40° 
64 

50° 
70 

Following the performance information would be the section on weight and balance, 
append his regular weight and balance forms if he desires). 
[Supp. 10, 16 P. B. 3293, Apr, 14, 1950) 

T t o n j a n u f a c l u r e r m a y merely 
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this part (CAA policies which apply to* 
§ 3.777). S e e § 3 . 7 8 0 - 3 . 
Supp. 10, 16 P. R. 3295, Apr. 14. 1951] 

§'3.778 Operating, limitations—(a) 
lir-speed limitations. Sufficient in for - i 

J i a t i o n ' sha l l be i n c l u d e d t o p e r m i t | 
p r o p e r m a r k i n g o f t he a i r - speed I imi ta- ; 
t ions o n t he i n d i c a t o r a s requ i red i n 
§ 3.757. I t sha l l a l so i n c l u d e t h e design.^ 
m a n e u v e r i n g speed , a n d t he m a x i m u m 
sa fe ' a i r s p e e d a t w h i c h t he l a n d i n g gear-
c a n b e safe ly l owered . I n a d d i t i o n , t o 
t h e a b o v e i n f o r m a t i o n , t he s ign i f i cance 
o f t he a i r s p e e d l imi t a t ions a n d o f t h e 
c o l o r c o d i n g u s e d shal l b e e x p l a i n e d . 

' ( b ) Power-plant limitations. Suffi
c i e n t i n f o r m a t i o n shal l be i n c l u d e d t o 
ou t l i ne a n d e x p l a i n all p o w e r - p l a n t H m i - . 
t a t i ons ( see § 3.744) a n d t o p e r m i t 
m a r k i n g t h e i n s t rumen t s as r equ i red iir: 
§ 3 . 7 5 9 . 

( c ) Weight. T h e f o l l o w i n g i n f o r m a 
t i o n shal l b e i n c l u d e d : 

(1) M a x i m u m w e i g h t f o r w h i c h t h e 
a i rp lane h a s b e e n cer t i f ica ted , 

( 2 ) A i r p l a n e e m p t y w e i g h t a n d c e n t e r 
o f g r av i t y l o c a t i o n , 

( 3 ) Useful l o a d , 
( 4 ) T h e c o m p o s i t i o n o f t h e useful l o a d , 

i n c l u d i n g t he to t a l w e i g h t o f fuel a n d o i l 
w i th t anks ful l . 

( d ) Load distribution. (1) A l l a u t h o r 
ized c e n t e r o f g r av i t y l imi t s sha l l b e 
s ta ted . I f the ava i lab le s p a c e f o r l o a d 
ing t h e a i rp lane is adequa te ly p l a c a r d e d 
o r s o a r r a n g e d t ha t a n y r easonab le d i s 
t r ibu t ion of . t he useful l o a d l i s ted i n 
w e i g h t a b o v e wi l l n o t resul t i n a cen te r o f 
g r av i t y l o c a t i o n ou ts ide o f t he s ta ted 

: l imi ts , t h i s s e c t i o n n e e d n o t i n c l u d e a n y 
o t h e r i n f o r m a t i o n t h a n the s t a t e m e n t o f 
cen te r o f g rav i ty l imi ts . 

( 2 ) I n a l l o t h e r c a s e s th i s s e c t i o n sha l l 
a l so i nc lude adequa t e i n f o r m a t i o n to i n 
d i ca t e sa t i s fac to ry l o a d i n g c o m b i n a t i o n s 
w h i c h wi l l assure m a i n t a i n i n g t h e c e n t e r 
o f g r av i t y p o s i t i o n w i t h i n a p p r o v e d 
l i m i t s , 

( e ) Maneuvers. A l l a u t h o r i z e d m a 
n e u v e r s a n d t he a p p r o p r i a t e a i r - s p e e d 
l imi t a t i ons as we l l a s a l l u n a u t h o r i z e d 
m a n e u v e r s shal l be i n c l u d e d i n a c c o r d 
a n c e w i th t he f o l l o w i n g : 

(1> Normal category. A l l a c r o b a t i c 
m a n e u v e r s , i n c l u d i n g spins , a r e u n a u 
thor i zed . I f t he a i rp l ane has b e e n d e m 
ons t r a t ed to b e cha rac te r i s t i ca l ly i n 
c a p a b l e o f s p i n n i n g i n a c c o r d a n c e w i t h 
§ 3 . 1 2 4 ( d ) , a s t a t e m e n t t o th i s effect 
sha l l be en t e r ed he r e . 

( 2 ) Utility category. A l l a u t h o r i z e d 
m a n e u v e r s d e m o n s t r a t e d i n t h e t y p e 
flight tests sha l l b e l is ted, t o g e t h e r w i t h 
r e c o m m e n d e d en t ry speeds . A l l o t h e r 
m a n e u v e r s a r e n o t a p p r o v e d . I f t he a i r 
p l ane h a s b e e n d e m o n s t r a t e d to b e c h a r 
ac te r i s t i ca l ly i n c a p a b l e o f s p i n n i n g i n 
a c c o r d a n c e w i t h 5 3.124 ( d ) , a s t a t e m e n t 
t o th i s effect sha l l b e en t e r ed he r e . 

( 3 ) Acrobatic category. A l l a p p r o v e d 
flight m a n e u v e r s d e m o n s t r a t e d i n t h e 
t y p e f l ight tests sha l l b e i n c l u d e d , t o 
g e t h e r w i t h r e c o m m e n d e d en t ry speeds . 

•(f) Flight load factor. T h e pos i t ive 
l im i t l o a d f a c t o r s m a d e g o o d b y t he a i r 
p l ane ' s s t ruc ture shall b e d e s c r i b e d h e r e 
i n t e r m s o f a c c e l e r a t i o n s . 

( g ) Flight crew. W h e n a flight crewj 
o f m o r e t h a n o n e is r equ i red t o oper - ; 
a te t he a i rp l ane safe ly , t he n u m b e r a n d 
f u n c t i o n s o f t h e m i n i m u m flight c r e w 
shal l be i n c l u d e d . 

.§ 3,779 Operating procedures. Th i s ! 
S e c t i o n shall- c o n t a i n , i n f o r m a t i o n c o n 
c e r n i n g n o r m a l a n d e m e r g e n c y p r o c e 
dures a n d o t h e r pe r t i nen t i n f o r m a t i o n 

•peculiar t o the. a i rp lane ' s o p e r a t i n g 
cha rac te r i s t i c s w h i c h a r e neces sa ry t o 
sa fe o p e r a t i o n . 

§ 3.780 Performance in for motion. 
' ( a ) F o r a i rp lanes w i t h a m a x i m u m c e r 
t i f icated t ake -o f f w e i g h t o f m o r e t h a n 

'6,000 lbs. , i n f o r m a t i o n re la t ive to t he 
, i t ems o f p e r f o r m a n c e set f o r t h i n s u b 
p a r a g r a p h s ( 1 ) t h r o u g h ( 5 ) o f th i s p a r 
a g r a p h sha l l b e i n c l u d e d : 

'- ( 1 ) T h e s ta l l ing speed , V,0i a t m a x i 
m u m w e i g h t , 

( 2 ) T h e s ta l l ing speed , Vir, a t m a x i 
m u m w e i g h t a n d w i t h l a n d i n g g e a r a n d 
w i n g flaps r e t r a c t e d , ' 

( 3 ) T h e t ake -o f f d i s t ance d e t e r m i n e d 
i n a c c o r d a n c e w i t h § 3.84, i n c l u d i n g thej 
a i r speed a t t h e 5 0 - f o o t he igh t , a n d t h e 
a i rp lane c o n f i g u r a t i o n , i f pe r t inen t , 

( 4 ) T h e l a n d i n g d i s t ance d e t e r m i n e d 
i n a c c o r d a n c e w i t h § 3.86, i n c l u d i n g t h e 
a i rp l ane con f igu ra t i on , i f pe r t inen t , 

( 5 ) T h e s t e a d y ra te o f c l i m b deter
m i n e d in a c c o r d a n c e w i t h § 3.85 ( a ) 
( c ) , a nd , as a p p r o p r i a t e , ( b ) , i nc lud ing 
the a i r speed , p o w e r , a n d a i rp lane c o n 
figuration, if p e r t i nen t . 

( b ) T h e effect* o f v a r i a t i o n i n para
g r a p h ( a ) ( 2 ) o f th i s s e c t i o n w i t h angle 
o f b a n k u p t o 60 degrees sha l l b e i nc luded ] 

( c ) T h e ca l cu l a t ed a p p r o x i m a t e effect 
o f va r i a t ions i n p a r a g r a p h ( a ) ( 3 ) , (i)\ 
a n d ( 5 ) o f th i s s e c t i o n wi th a l t i tude a n d 
t e m p e r a t u r e sha l l b e i n c l u d e d . 
[Amdt. 03-0, II P. E. 13395, Nov. 9, 1946, as 
amended by Amdt. 3-4, 15 F, R. 8902, Deo. 15, 
19501 
• § 3 .780-1 Calculated effects of tem

perature and altitude variations (CAA 
policies which apply to § 3.780). S e c t i o n 
3.780 requires t h a t the. c a l cu l a t ed e f fec ts 
o f va r i a t i ons i n t e m p e r a t u r e a n d alti- ' 
t ude o n t he t ake-of f d i s t a n c e (§ 3.84 ( a ) 
( 2 ) ) , t h e l a n d i n g d i s t ance (§ 3 . 8 6 ) , a n d 

•the s t e a d y r a t e o f c l i m b ( § 3.85 ( a ) , ( b ) , 
l a n d ( e ) ) - , sha l l b e i n c l u d e d i n t h e A i r 
p l a n e F l i g h t M a n u a l . T h e f o l l o w i n g 
r a n g e s o f t he se var iab les wi l l b e c o n 
s idered a c c e p t a b l e b y t he A d m i n i s t r a t o r : 

( a ) T h e a l t i tudes a n d t e m p e r a t u r e s 
f o r w h i c h p e r f o r m a n c e i n t ake -o f f d i s 
t a n c e , l a n d i n g d i s t ance , t ake -o f f c l i m b 
a n d ba lked l a n d i n g c l i m b shal l be c a l 
c u l a t e d are s ea leve l t o 7,000 fee t a n d 0° 
F. t o 100° F: r espec t ive ly , e x c e p t t h a t 

. t ake-of f a n d l a n d i n g d i s t ances f o r a s e a 
p l a n e n e e d n o t s h o w t e m p e r a t u r e s b e l o w 

: 3 0 ° F . a t a l t i tudes a b o v e 1,000 fee t . 
'; ( b ) F o r m u l t i e n g i n e d a i rc ra f t , t he 
c l i m b w i t h t he c r i t i ca l e n g i n e i n o p e r a 

t i v e sha l l be ca l cu l a t ed fo r a n alt i tude-
r a n g e o f sea. level t o abso lu te , ce i l ing a n d 

a temperature range from 60° . F . below: 
the standard temperature to 40° F . 
above the standard temperature at the 
altitude involved. 
[Supp. 1, 12 P. B. 3438, May 28, 1947, as 
amended by Amdt. 1,14 F .E. 36, Jan. 5,1949J. 

§ 3 .780-2 Performance data for al
tered airplanes of this part (CAA policies 
which apply to §3.780). Performance 
data for altered airplanes of this part 
must be changed in the Airplane Flight 
Manual if the alteration decreases the 
performance below that given in the 
existing manual. If performance can be 
shown to equal or exceed original values 
then a statement in the manual to this 
effect is sufficient. 
JSupp. 10, 16 F. R 3295, Apr. 14, 1951] 

§ 3.780-3 Performance data and flight 
tests for ski installations on airplanes of 
this part (CAA policies which apply to 
§ 3.780)—(a) Take-off and landing dis
tances. I t will not be necessary. In 
complying with § 3.780 (a) ( 3 ) and ( 4 ) , 
to make take-off and landing distance 
tests on skiplane installations where 
landplane distances are given in the A ir 
plane Flight Manual. T h e following, or 
similar, statements should be given in the 
performance information section of the 
Airplane Flight Manual. 

(1) Take-off. Under the most favor
able conditions of smooth packed snow : 

at temperatures approximating 3 2 " F. 
the skiplane take-off distance is approx
imately 10 percent greater than that 
shown for the landplane. 

N O T E : - In estimating take-oH distances lor 
other conditions caution should be exercised 
In that lower temperatures or other snow 
conditions •will usually Increase these dis
tances. 

(2 ) Landing. Under the most favor
able conditions of smooth packed snow 
at temperatures approximating 32° F. 
the skiplane landing distance is approxi
mately 20 percent greater than that 
shown for the landplane. 

N O T E : In estimating landing distances for 
other conditions caution should be exercised 
in that other temperatures or other snow 
conditions may either decrease or Increase 
these distances. 

(b) Climb performance. In cases 
where the landing gear is fixed (both 
•landplane and skiplane), where the 
:climb requirements are not critical,, and 
the climb reduction is small (30 to 50 feet 
per minute) , the CAA will accept a state
ment of the approximate reduction in 
climb performance placed in the Air-
Plane Flight Manual performance infor
mation section. For larger variations in 
climb performance, or where the mini
m u m requirements are critical, or where 
the landing gear of the landplane was 
retractable, appropriate climb data 
should, be obtained to determine the 
changes, and new curves, tables, or a note 
should be incorporated in the Airplane 
Flight Manual . 

(c) Flight and handling tests. A t least 
a general flight check should be made 
prior to approval. This should include 

'more than one landing to determine the 
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i g r o u n d h a n d l i n g cha rac t e r i s t i c s a s wel l 
a s t ake -o f f a n d l a n d i n g charac ter i s t ics . ! 
N o t e s h o u l d b e t a k e n o f ski a n g l e a t 
l a n d i n g c o n t a c t d u r i n g ta i l h i g h a n d 
;tail l o w l a n d i n g s t o a v o i d h a v i n g t he skU 
d i g i n o r f a i l f r o m l o c a l i z e d stress. j 
G r o u n d c o n t r o l s h o u l d b e sufficient to., 
^satisfactorily c o m p l e t e a l a n d i n g run; : 

w i t h a t u r n off a t s l ow s p e e d i n cases ; 
I w h e r e b rakes a r e n o t p r o v i d e d . I n flight; 
t he ski s h o u l d r ide s t eady w i t h n o u n 
usua l d r a g a n d p r o d u c e n o unsa t i s fac- , 
t o r y flight cha rac t e r i s t i c s . Sp in checks) 
s h o u l d b e m a d e o n a l l a i r c ra f t i n - w h i c h 
sp in s a r e a n a p p r o v e d m a n e u v e r , w h e n 

sp ins a r e a p p r o v e d u n d e r I 3.124 ( a ) , i n 
ves t iga t ion w i t h sk i ins ta l l a t ions need ; 
n o t be m a d e un less t h e s p i n c h a r a c t e r - ! 
, istics o f t h e t y p e a r e k n o w n t o be 
m a r g i n a l . i 
[Stipp. 10, 16 F. E, 3295, Apr. 14, 1951] 

S U B P A R T H — I D E N T I F I C A T I O N D A T A 

§ 3 . 7 9 1 Identification plate. A fire-: 
p r o o f iden t i f i ca t ion p l a t e sha l l b e s e 
cu re ly a t t a c h e d t o t h e s t ruc ture i n a n 
access ib le l o c a t i o n w h e r e i t will n o t l ike ly 
b e d e f a c e d du r ing n o r m a l se rv ice . TJie* 
iden t i f ica t ion p la te sha l l n o t b e p l a c e d in) 
a l o c a t i o n w h e r e i t m i g h t be e x p e c t e d t o 

b e d e s t r o y e d o r l o s t f l n t h e e v e n t o f a n ' 
a c c i d e n t . T h e iden t i f i ca t ion p la te sha l l 
c o n t a i n t h e iden t i f i ca t ion d a t a r equ i r ed 
b y § 1 ; 5 0 o f th i s subchap t e r . 
[PAR; Amdt. 3 r - l , 1 4 P . R, 6 7 8 9 , Nov. 9 ; - 1 8 4 9 , . 

as amended by Amdt. 3 - 4 , 1 5 P. H. 8 9 0 3 , Dec. 
1 5 , 1 9 5 0 ) 

§ 3 . 7 9 2 AirtvorthiTiess certificate num
ber. T h e iden t i fy ing s y m b o l s a n d r e g i s 
t r a t i on n u m b e r s sha l l b e p e r m a n e n t l y 
affixed t o t he a i rp l ane s t ruc ture i n c o m 
p l i a n c e w i t h § 1.100 o f th i s subchap t e r . 
[CAR, Amdt. 0 3 - 0 , 1 1 F. R. 1 3 3 9 5 , Nov. 9 , 1 9 4 6 , 

as amended by Amdt. S - 4 , 1 5 P . R. 8 9 0 3 , Dec. 
1 5 , 1 9 5 0 ] 
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Appendix A 

1.0 General. 

1.1 The design load criteria contained in this Appendix A have been 
determined by the Administrator tinder Section 3.171(c) of CAR 
Part 3 to result in design loads not less than those prescribed 
in Sections 3.181 through 3.23U of Part 3 of the Civil Air 
Regulations, The use of these criteria is restricted to con
ventional single engine airplanes having a design weight equal 
to or less than 6000 pounds. Careful consideration has been 
given to the comments and suggestions received and where-it was 
possible to do so, within the limits of Part 3* these comments -
and suggestions have been incorporated into this appendix. 

1.2 It is the option of the designer whether or not he wishes to use 
this appendix. However, should he elect to use the appendix, he 
should use i t in its entirety as a direct and equivalent sub
stitute for Sections 3.181 through 3.23U of part 3. Generally 
speaking, the light plane designer will find that the use of these 
simplified criteria will substantially reduce the amount Of engi
neering work required to determine the basic design loads for his 
airplane under present airworthiness standards. In addition, i t 
is easier for him to obtain simultaneous certification of his 
airplane in more than one category. 

2.0 Design Criteria. 

2.1 Alight Envelope. The flight envelope uj"*d is a combination of 
the maneuvering and gust envelopes of part 3. For most designs 
only the four corners of the V-n diagram need be investigated, 
provisions, however, are made for those cases in which the gust 
load factor at V c is greater than the manuevering load factor* 
The basic positive load factors of Part 3 have been retained but 
it was found necessary to increase the negative load factor, of 
part 3 from .If to .5 of the positive value in order to make the 
criteria for the several categories consistent. In addition, the 
right hand lower corner has been squared off to reduce the number 
of design conditions. 

2.2 Minimum.Design Air Speeds.. The minimum design speeds are" almost 
exactly, the same as.the minimum design speeds now required by 
Part 3j with the exception of V Q • It was necessary in this 
latter case to increase the minimum ciesign speed 0%, 7*5% and 
13.5$, for the H. U and A categories respectively, over the Part 
3 minimums. Vqitt±n* however, need not exceed ,9Vn actually 
obtained at sea level, Vp r t r i n is equal to l.li V s where V s was 
computed using Q L r 1.35. 

< 6 1 ) 
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2 , 3 Control Stir face Loads, 

2 . 3 0 Horizontal Tail* The horizontal ta i l control surface design 
loads are determined primarily by the down gust load 
requirements of Part 3 for the normal category. A study 
was made of present day airplanes to determine whether 
or not the up loads on the horizontal tail could be 
reduced. The magnitude of the loads obtained for the 
Checked Maneuver Condition (Section 3 . 2 1 6 ( c ) of Part 3 ) 

indicated that in some instances i t would be unconser
vative to r educe the up loads below the down loads, there
fore the same design curve is used for the up and down 
loads. 

2 . 3 1 Vertical Tail. The vertical tai l design loads are 
based on the gust requirements and curve A of Figure 
3-3 (h )t of Part 3 • The gust criteria used in develop
ing the vertical tail loading curve is the same as 
Part 3 gust criteria corrected for an aspect ratio of 
2 . 0 . The selection of an aspect ratio S 2 . 0 is well 
Substantiated by referring to the basic data used in 
present day design of light airplanes,also by the fact 
that AR S 2 . 0 was the minimum in Part Oti. The gust 
alleviation factor, K, was conservatively selected as 
being equal to 1 . 2 . 

2 . 3 2 Aileron. The aileron design loads are exactly the same 
as those given by curve B of Figure 3 - 3 (b) in Part 3 « 

2 . 3 3 flaps and Tab. Since part 3 does not contain empirical 
curves for flap and tab design, these curves were 
developed for this Appendix by selecting a value of 
Cjjy : 1 . 6 and V F = 1 2 . 5 y/nw/'s for the flap and 
CJJ * . 8 0 and V Q = 19,£ v&^/q for the tab. These 
values of CJJ were selected as being reasonable and 
conservative, based on data from NACA Technical Reports 

3 6 0 , I 4 9 8 , $ 7 1 , 5 7 U and 6 3 3 . 

2 . U Center of Gravity. Except as noted in Section 5 . 1 2 all of the 
loadings specified in this Appendix are independent of the center of 
gravity position of the aircraft, A e.g. range is needed, however, 
to establish operating limitations in accordance with section 3 . 7 7 8 ( d ) 
of Part 3 and therefore should be selected by the designer• 
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3.0 Definitions. 

3*1 Except as noted below, the nomenclature arid symbols used in this 
Appendix are the same as the corresponding nomenclature and 
symbols used in Part 3 . 

n l Z Airplane Positive Maneuvering Limit Load factor 

ng r Airplane Negative Maneuvering limit Load Factor 

n3 S Airplane posit ive 30 fps Gust Limit Load lactor at V Q 

n^ - Airplane Jjegative 30 fps Gust Limit Load Factor at V Q 

"flap* Airplane Positive Limit Load Factor with Flaps ful ly 
Extended at Vj. 

*^F min = frftnimum Design Flap Speed m 1 2 . 5 W/S 

*Vp min r Minimum Design Maneuvering Speed « 17,0 y/n± W/s 

W c m i n r Minimum Design Cruising Speed - 1 9 . 5 ./n-^ W /s 

min = Minimum Design Dive speed r 27.3 w/s 

*Also see Section 5*3 

U.O Oertifi cation in More than one Category. The cr i ter ia in this 
Appendix permit simultaneous cer t i f icat ion in more than one cate
gory (H, U or A ) . When cer t i f icat ion in more than one category 
i s desired, the design category weights should be selected such 
that the term«>niW» i s constant for a l l categories or i s greater 
for one desired category than others. The wings and control 
sufaces (including wing flaps and tabs) need be investigated only 
for the -maximum value of "n-jW" or the category corresponding to 
the maximum design weight in the event " n ^ ^ i s constant. I f 
the acrobatic category is one of the categories selected, a 
special unsymmetrical f l igh t load investigation in accordance with 
Sections6.31 and 7.31 should be completed. The wing, wing carry-
through and the horizontal t a i l structure should be checked fo r 
this condition. The basic fuselage structure need be investigated 
only for the highest load factor design category. The loca l 
supporting structure for dead weight items need be designed only 
for the highest load factor imposed when the particular item i s 
installed in the airplane. The engine mount, however, must be 
substantiated for a higher side load factor when cer t i f icat ion 
in the acrobatic category i s desired than i s required for ce r t i 
f icat ion in the normal and u t i l i t y categories. The landing gear 
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and the airplane as a whole under landing loads, need only be 
investigated for the category corresponding to the maximum 
design weight* These simplifications apply in general to single 
engine aircraft of conventional type for which experience is 
available* axil the Administrator reserves the right to require 
additional investigations for aircraft incorporating unusual design 
features* 

5*0 FLight Loads* 

5*1 General. The flight loads may be considered independent of 
altitude and, except for the local supporting structure for dead 
weight items, only the maximum design weight conditions need 
be investigated. Values of n», ng, nj , n̂  should be determined 
from Table 1 and Figures 3 and k for the particular maximum design 
weights appropriate to the category or categories for which approval 
is desired. 

5*10 Values of n$ and n̂  corresponding to the minimum flying 
weight should also be determined using Figures 3 and k~ and 
i f these load factors are greater than the load factors at 
the design weight, the supporting structure for dead weight 
items should be substantiated for the resulting higher load 
factors* 

5*11 In al l cases the loads and loading conditions specified in 
Sections 5*2 through 5.h are the minimum for which strength 
should be provided in the structure. 

5*12 The specified wing and ta i l loadings are independent of 
center of gravity range. The designer, however, should select 
a e.g. range and the basic fuselage structure should be in
vestigated for the most adverse dead weight loading conditions 
corresponding to the e g . range selected. 

5*2 Airplane Equilibrium. Vertical wing loads may be found directly 
from vertical airplane loads by multiplying the airplane loads 
(as determined from Sections 6.2 and 6.3) by a factor of 1.05 for 
the positive flight conditions and 1.0 for the negative. It should 
be noted that the vertical wing load is considered to be the wing 
load vertical to the relative wind. This load, depending on the 
maximum high angle of attack will have & chordwise component which 
may be as much as $$% of the vertical wing lead. This chordwise 
load should be taken into consideration. 
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$•3 HJntaram Design Air Speeds. The minimum design airspeeds way 
be chosen by the designer except that they should not be less 
than the minimum speeds found using Figure 1. In addition* 
Vc rain need not exceed *°vV actually obtained at sea level for 
the lowest design weight category for which certification i « 
desired* Tor purposes of computing these adnimtw design speeds, 
n^ should not be less than 3*8* 

5.1t Flight_ Load Factor. The limit flight load factors specified 
in Table 1, represent the acceleration component in termp of 
the gravitational constant, g, normal to the a»suj^d leilgitttdinal 
axes of the airplane, and equal in magnitude and ê pjos&iif in 
direction to the airplane inertia load factor at ^ f g ^ i r of 
gravity. - . 

6.0 Flight Conditions 

6.1 General. The design conditions specified in Sections 6«2 and 
b.3 are intended to provide strength for al l conditions of 
speed and load factor on or within the boundary of a V»a diagram 
for the aircraft s&ailar to the one shown in ' l | | j i^ '^ ' ' ; - fh is 
7-n diagram should also be used in determining t*« aii^lane 
structural operating limitations as specified in Sections 3*735 
through 3«7U3 and Section 3«7MJ of Part 3* 

6.2 Symmetrical Flight Conditions* 

6.20 The airplane should be designed for at least the four 
Basic Flight Conditions, "A", w D r t , «E»/asd as noted 
on the flight envelope, Figure 2. 

6.201 The design limit flight load factors, corresponding to 
conditions "D" and "E" should be at least as groat as 
those specified in Table 1 and Figure 2 and the design 
speed for these conditions should be at least equal to 
the value of VD found from Figure 1* 

6*202 For conditions "A" and "G" the load factors should 
correspond to those specified in Table 1 and the design 
speeds should be those computed using these load factest 
with the maximum static l i f t coefficient ( % » } determined 
by the designer* in the absence of more precis* compu
tations, these latter conditions may be based on a value 
of % A a ^1*35* The design speed for condition "A* nay 
be a speea less than Tp^^^ 
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6.203 Conditions "C" and «F« need be investigated only when 
rt% W/S or n^ W/S are greater than nj. W/S or n2 W/S 
respectively, (see figures 3 and U ) . 

6.21 When flaps or similar high l i f t devices intended for 
use at the relat ively low air speeds of approach, 
landing and take-off are instal led, the airplane should 
be designed for the two fl ight conditions corresponding 
to the values of limit flap-down factors specified in 
Table 1 with the flaps fully extended at not less than 
the design flap speed Vy m i n from Figure 1. 

IThsyyietrieal f l ight Conditions. The affected structure as 
noted, should be designed for the unsymmetrical loadings 
specified in Sections 6.30 through 6.32. 

6.30 The aft fuselage to wing attachment should be designed 
for the c r i t i ca l vert ical surface load from Sections 
7.30 and 7.31 • 

6.31 The wing and wing carry-through structure should be 
designed for lOOjS of Condition "A" loading on one side 
of the plane of symmetry and 7Q£ on the opposite side 
for certification in the normal and u t i l i t y categories 
or 6O56 on the opposite side for certification in the 
acrobatic category. 

6.32 The wing and wing carry-through structure should be 
designed for the loads resulting from a combination of 
1$% of the positive maneuvering wing loading on both sides 
of the plane of symmetry combined with the m a x i i H u m wing 
torison resulting from aileron displacement. The effect 
of aileron displacement on wing torsion at v*c or 7D,using 
the basic a i r foi l moment coefficient modified over the 
aileron portion of the span, i s computed as follows: 

°tii * + «01 S u (up aileron side) 
wing basic a i r foi l 

Cm s Cm - .01 6 4 (down aileron side) 
wing oasic a i r foi l 

i s the up aileron deflection and§d i s the down 
aileron deflection. The sum of g u f g ^ « A c r i t i c a l . 
The method of computing ^ c r i t i c a l i s shown below. 
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(1) compute A - Vp x A „ 
Tc

 p 

and A b = 0,5 Vp x A -
V d

 P 

where A p - the maximum total deflection (sum of 
both aileron deflections) at Vp. V p , Vc* and Vfl 
are described in Section 5*3• 

(2) Determine K from the following formula; 

(Cm - .01 5 b)Vd 
K S «Vi - .61 6 a ) V'i 

Where S a is the down aileron deflection 
corresponding to A a and S ^ is the down 
aileron deflection corresponding to A ̂  as 
computed in step (1). 

• If K is less than 1.0, A a is A critical and 
should be used to determine S u and 5 d . I n 
this case V c is the critical speed to be used 
in computing the wing torsion loads over the 
aileron span. 

If K is equal to or greater than 1.0, A D i 3 
A critical and should be used to determine S -q 

and 5 q> In this case Vd is the critical 
speed to be used in computing the wing torsion 
loads over the aileron span. 

Supplementary Conditions. At least the conditions specified 
in Sections 6.U1 and 6.h2 should be investigated. 

6.1|0 Special Conditions for Rear Lift Truss, in lieu of an 
investigation of condition G, Figure 2, the special 
condition specified in Section 3.19-U of Part 3 may be 
investigated, in such event and if certification in more 
than one category (see Section luO) is desired, the value 
of W/S used in the formula appearing in Section 3.1?i; of 
Part 3 should be that for the category corresponding to 
the Maximum gross weight. 

6.I4.I Engine Torque Effects. Engine mounts and their supporting, 
structure should be designed for the maximum limit torque 
corresponding to I-ETO power and propeller speed, acting 
simultaneously with the Umit loads resulting from the 
maximum positive maneuvering flight load factor n-i. The 
limit torque should be obtained by multiplying the mean 
torque by a factor of 1.33 in the case of engines having 
five or more cylinders. For h, J>, and 2 cylinder engines 
the factor should be 2, 3, and h respectively. 
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6.1*2 Side load on Engine Mount. Engine mounts and their 
supporting structure should be designed for the loads 
resulting from a lateral limit load factor not less 
than 1.1*7 for N & U categories and 2»0 for the acro
batic category. 

7.0 Control Surface_ Loads 

7»1 General. Control surface loads should be determined using the 
criteria of Section 7.2 and within the simplified loadings of 
Section 7 .3. 

7.2 pilot Effort. In the control surface loading conditions 
described in Sections .7.3 through 7.5, the airloads on the 
movable surfaces and the corresponding deflections need not 
exceed those which could be obtained in flight by employing 
the maximum pilot control forces specified in Figure 3-11 
of Part 3 . In cases where the surface loads are limited on 
the basis of maximum pilot effort, the tabs should either be 
considered to be deflected to their maximum travel in the 
direction which would assist the pilot or the deflection should 
correspond to the maximum expected degree of "out of trim" 
at the speed for the condition under consideration. The tab 
load, however, need not exceed the value specified in Table 2 . 

7.3 Surface Loading Conditions. 

7.30 Simplified limit surface loadings and distributions for 
the horizontal tai l , vertical tai l , aileron, wing flaps 
and trim tabs are specified in Table 2 and Figures 5 and 
6. Where more than one distribution is given, each 
distribution should be investigated. 

7.31 When certification in the Acrobatic category is desired 
the horizontal tai l shall be investigated for an 
unsymmetrical load of 100% % on one side of the airplane 
center line and $OjL on the other side of the airplane 
center line. 

7.U Outboard Fins. See Section 3.221 of Part 3 . 

7.5 Special Devices. See Section 3.22? of Part 3 . 3\-r 

8.0 Control System Loads 

8.1 primary Flight Controls and Systems. 

8.10 Flight control systems and supporting structures should 
Be designed for loads corresponding to 123> percent of 
the computed hinge moments of the movable control surface 
in the conditions prescribed in Section 7.0 subject to 
the following maxima and minima: 
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8.101 The S3rstem limit loads need not exceed those which 
could be produced by the' pilot and automatic devices 
operating the controls. 

8.102 The loads should in any case be sufficient, to provide 
a rugged system for service use, including consideration 
of jamming, ground gusts, taxying tail to wind, control 
inertia, and friction. 

8.11 Acceptable: maximum and minimum pilot loads for elevator, 
aileron, and rudder controls are as shown in Figure 3-11 
of Part 3• These pilot loads should be assumed to act 
at the appropriate control grips or pads in a manner 
simulating flight conditions and to be reacted at the 
attachments of the control system to the control surface 

.. ' horn.. . 

PuaX controls. When dual controls are provided the systems 
should be designed for the pilots operating in opposition, 
wsing individual pilot loads equal to 75 percent of those 
obtained in accordance with Section 8.1 except that the 
individual pilot loads should not be less than the minimum 
loads shown in figure 3-11, of part 3. 

Ground Gust Conditions. See Section 3«233 of Part 3. 

Secondary Controls and Systems• See Section 3«23h of part 3» 
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FIGURE I 
MINIMUM DESIGN AIR S P E E D S 

D E S I G N M A N E U V E R I N G W I N G L O A D I N G n , W P O U N D S / S Q . FT. 
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FIGURE 2 
(V - n) Diagram (Flight Envelope) 

Notes: 

2* Condition "G" need not be investigated, when the supplementary 
condition specified in CAR 3.19k is investigated. 

TABLE 1 
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*3.5 for Spia-proof Airplanes 
** Vertical Wing Load may Be Assumed Equal to Zero and Only the 

Flap Portion of the Wing Need Be Checked for this Condition, 



TABLE 2 

AVERAGE LIMIT CONTROL SURFACE LOADING 

SURFACE DIRECTION OF LOADING MAGNITUDE OF LOADING CHORDWISE DISTRIBUTION 

HORIZONTAL 
TAIL 
I 

a) Up and Down Figure 5 Curve (2) Elev, LE *1 h i Hinge HORIZONTAL 
TAIL 
I b) Unsyrametrical 

loading (Up 
and Down) 

100$ fl on one side 
airplane £, 6$% w 
on other side of 
airplane £ for N and 
U categories. For A 
category see 7,3 

• - Y 

(B) - f 

\ 

C -—=J 
cA 

' * r -

W 

. 

T 
VERTICAL 

TAIL 
II 

a) Right and Left Figure 5> Curve (1) Same as (A) above VERTICAL 
TAIL 
II b) Right and Left figure 5 Curve (1) Same as (B) above 

AILERON 
III 

a) Up and Down Figure 6 Curve {$) 
f 

(c) W 
J— 

|*. i Hinge 

WING FLAP 
IV 

a) Up Figure 6 Curve (U) (D) JL_ _ _ _ _ _ _ _ _ 
2W " — . - 1 
T~ 1 4 

WING FLAP 
IV 

b) Down ,2$ x Up Load (a) 

(D) JL_ _ _ _ _ _ _ _ _ 
2W " — . - 1 
T~ 1 4 

TRIM TAB 
• 

a) Up and Down Figure 6 Carre 0) Same as (D) above 

NOTE: The surface loadings I , I I , 
loading of IV is based on 1 
Selected for design the appi 

[Vselectedl F o r conditions 
(/iiiinl«aia J r„ -jg 
higher of v

p S * V or 
LVP min,̂  

III , and V above are based on speeds Vp ndn and V c mid. The ; 
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